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(54) NEW NUCLEOSIDE AND OUGONUCLEOTIDE ANALOG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound 
having an intramolecular ether bond and useful for an 
antisense or antigene medicine, a primer for a detecting 
agent for a specific gene or for initiating the 
amplification and an intermediate for producing the 
primer. 

SOLUTION: This compound is represented by formula I 
{R1 and R2 are each H, a protecting group of OH, a 
(protected)phosphate group, P(R3)R4 [RG and R4 are 
each a (protected)OH. a (protected)amino or the like]; A 
is a 1-4C alkylene; B is a (substituted)purin-9-yl or a 
(substituted)2-oxo-pyrimidin-1-yl). e.g. 5 -O- 
dimethoxytrityl -2-0. 4*-G-ethylene-4 -N - 
benzoylcytidine-3' -0-(2- cyanoethyl N.N-diisopropyl) 
phosphoramidite. The compound represented by formula 
I is produced by a method, etc.. for using, e.g. a 
corripound represented by formula II (X and Y are each a 
protecting group) as a starting substance, passing the 
compound represented by formula II through a 

compound represented by formula III (R7 is a group capable of forming a leaving group), etc., 
and providing a compound represented by formula IV (B1 is purin-9-yl or the like). 
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(1) 



■t] ^TTsL. Ait. j^*itl7iM4ffl©T;l'+b>SSr 

;u3l«± 2 V - tf 'J 5 V - 1 - 'T ^uS&^-r, ] 



(2) 

1 

im>^m 1 1 -m^ ( i ) 




P (R^) R^ [^cfi. R^RZfR-'it^ m-^itmtji^ 

1 ;iM 5 V T y T 3 ^ vS3^tijK*?S 1 TiM 4 ffl 

U>-9-^;uS. ^ v>- 1 20 

ax tiTIH a P <^ JIS^ $ n ^ H^S $r Wi" >S> MSI "T U 

>- 9 --f ;bSS L < tiSSI 2 V - ti' U ^ V >- 

j^^lS 1 7&M 4 fflo T ^ 

mm^ 1 4 m(OT)i^)u^:^Ss 30 

1 7iM4ffl^DT;i^4^;i'aT^lEg|$n/cT ^ yS. 
iE)KT;U4^;K {£«RT;H34^v^> /Nay>^L< 

V 7 :i: ->»l. i/ U ^5) . fi*3l 1 iztEmcoit^^ 

ffilST;u+;^. fi^T;uzi^v. ^Nny>gL< 
tivTy«-eT';-;u^;6^M^$n/c 17iS3^iOTU 50 
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ffiS-efe-S^. it^ig 1 7531 3 c7)Hn;^?^ 1 3St::iBeoft^ 

^I'S. ^>i:^;l^S. p-y h+ix^>v;i.S> tert-7' 
7 V U -P (aC2H4CN) (NCH (CH3) 2) . -P 
(OCH3) (NCH (CH3) 2) s X Xtl. 2~C7au 
7i— ;USL< t±4 007 01 ::i;by vMS-^^-i^. 

it*3i 1 7bm 3 oMn7&> 1 miztm(Dit^^Rzf^(D 

7*»;>-9--r;K 2. 6 -vT^ 77"^ >- 9 --r 
;K 2 -T^ y- 6 -:5^an7"U >- 9 --r;b. T^y 
nfc:2-T^y-6-::^aa7"U>-9->r 
;u. 2 ^ y- 6 -7;l^;!-d7'U >- 9 
y»;6^«ffi^n/-c:2-T^ y-6-7;U;^-a7'U >- 9 
--f;l/. 2 -T^ y- e-T'a^T'U >- 9 T 

^ y&t<sm^titz 2-T^y-6-ya^ru>-9 
--r;!/. 2 -T^ y- 6-fc: Kn^^v^ru >- 9 

y-6-t Kn^vT^y >-9— <;k T^yss 
r/7KK»^^(Stt^ n/c 2-T^y-6-bKa:^v7''; 

>-9-^;^. 6-T^y-2-y h + i/7*'j >-9- 
-f;K 6 -T^ y- 2 -^noT'y >- 9 --r 6- 
T ^ y- 2 -7;l';tn7'U >- 9 --f;!^. 2, 6->^y 
h^iyrU >- 9 --Y^l-. 2. 6->?^ao7'y >-9 

--r;K 6-y ;i'*7*h7*u >-9->r;K 2-:t+v 

-4 -T^ y-f'J ^ v>- 1 ('T^'ci:^^. v h 

i/^;!.) , T^y«7iJ^<Sa$nfc2-7h4^V-4-"T^ 

y- tr»; ^ 1 --r;i., 2 v- 4 -r ^ y- 
5-7;l/:ta- ft; ^ v>- 1 --r;K y&t^^m 
$n/-c 2 V- 4 -T^ y- 5 -7;b?fa- try = 
4-T^y-2-^4^V-5-^na 
- = v>- 1 ->f 2 -3!i-:^v- 4 -y b^V- 
t*U ^ v>- 1 --r;l'. 2-^^7-4 -y;b;?77>- 
b'U ^ 1 --Y;!^. 2 +7- 4 - t Kd4^ V- 

;f4^V-4 -t Kd + v- 5-y^;UfU ^ v>- 1 - 

(i-?^j::bt>s . 4 - T ^ y - 5 - y 

- 2-:r^7-t:"'j ^ v>- 1 (-r?'j:^*>> 5- 
y ^;l/iy h i/::^;^) SXtiT ^ ySd^^SS^tl/:: 4 - T 
^y-5-y^;i'-2-^+V-t:-'; ^ v>- 1 
S-e*>i>. IS*3l 1 TiM 6 (Di^iM^ 1 JSt::|Beco<t^*^ 

m^msi BtK 6--<>y>r;L'r ^ yru 9- 
rr^-^K 2--r77'^y;uT^y-6-t K 



(3) 

' 3 

a + vrU >'-9--1';K 2-^^7-4 

-^>y^;i/T ^ y- f; ^ v>- 1 )\^^ V h v-r^ 
2 -^4^7- 5 4 -'oy-TybT^ y - 
fu^vv-i — r;!^. 5 -y ^juv h v:^;!-. ^7'> 

2 • -O, 4 • -C-^^U>^Tyi^>> 2 • -O, 4 • - 

2' -0.4' -C-^^U>-6-N-^>y-Y;UTT'y V 10 
3* , 5' -v-0-'<>i^;U-2' -0.4' 'Z-^^^ 

-^v h ';^;U-2' -O. 4' -C-j:-^U>-6-N-^>y 

O. 4 ' -C-:i^^U>-2-N~-r V-/^U;U^Ty i/V. 
2* -0,4' -C-^^U>-2-N->r V7'^U;l.^Ty 
vV. 2'-0, 4' -C-J^^U>-6-N-^>y-r;l/TT' 
y v>. 5'-0-vy h^^S/ h 2'-0, 4'-C-J^ 

^U>-6-N-^>^/-r ;bTT'yi/> -3*-0 - (2 -i^ 
ry^^^b N. N-v-^ V7"n tr;U) .ixX;i^aT^^' 20 

5'-0-vy Y^'^ V 2'-0. 4'-C-^^b>- 

2-N--r V 7'^ u;u:rTyv v-3'-o - (2 - vTy 

2' -O. 4' -C-:2i^b>«^U 2' -O. 4' -C- 

Ji^b>5-y U 2' -0.4' -C-:3i^b 

>v^v>. 2* -0.4' -C-J^^U>-5-y ^^/bv-f^ 
v>. 3' . 5* -v-O-'Ov^U-Z' -O. 4' -C-Ji 
^U>7Uv>. 5' -0-vy h>i^ h U^;b-2 ' - 
0.4' -C-^^UV'^ U 3' ,5' -i^-0-^> 30 

z^}]y-2' -O, 4' -C-^^b>-5-y U 
5' -0-vy h^v h U^;l'-2' -0.4' -C-^^U 
>-5-y ^;b7 U >^>. 3' . 5' -v-0-^>v;b- 
2* -0.4' -C-Jc.^U>-4-N-^>y'f 
>> 5* -0-v^>< h^v-h U^;b-2' -O. 4' -C-Ji 
^U>-4-N-^>^/>T ;bi>^i:^>. 3' . 5' -v-0- 
^>v;U-2' -O. 4' -C-Ji^U>-4-N-^>y-r;l' 
-5-y ^;Uiy^v>. 5* -O-v^ h^iy h V 
2* -0.4' -C-:r.^U>-4-N-«>y<;U-5-y^ 
;i/v^v>^ 2' -0.4' -C-J:-^U'>-4-N-^>y 40 
^;Ui/^v>. 2' -0,4' -C-Ji^b>-4-N-^> 

- 2'-0, 4'-C-^^U>-'t^ U -3'-0 - ( 2 - V 
Ty:i:-^;U N. N-V'l' V7'a tVU) .-^ X t}-^ □ T ^ 5^' 
5'-0-v;^ h^'> h y^^U- 2'-0. 4'-C-j:-^ 

u>-5-y ^;b7 u v>-3'-o - ( 2 - v/ry^^^i- 

N. N-v-f V7'af;b) a T ^ ^^'-f 5'-0- 

vy h^v' h y^;b- 2'-0. 4'-C-^^U>-4-N- 

-3* -0 ' (2 - i^r y ^"ffv 

N. N-v-f V7*a t:;l.) ;ix x .-fv a T ^. 5^ W SU\ 50 
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5'-0-vy h + i/ h V^)\^- 2'-0. 4'-C-j:.^U'>- 
4-N-^>y>l';b- 5-y ^;U'V^ix'> -3'-0 - ( 2 
-v'Tyji^;!. N. N-i^-r V7"a t:;b) TixX.-f^DT 

0] TIB-fiSS (2) 

[ft 2] 











A- 







(2) 

[St*. Ati. K^ISl7iM4fflOT;u^U>«^/^N 

Bli. T^u >-9->r;uS. 2-^^v-t:»; 

-r^SMy' u > - 9 - L < timi^ 2 4^ v - 
fcru ^ v?>- 1 -^;b»^^-ro ] -^mio^n^mm^ 

(am) 

mmm. 1 t^m 4 r ;u =1 ^ 

y;u*7'h». 

JK^m 1 TiM 4 ^(T^t;!.^;!.^^-^^. 
yS. 

«K$ti/cT^ y». 

^miSL 1 7!?^ 4 fflt7)T;i.4^;i/STg^$ titzT ^ yS. 
iK^St 1 4 fflc^T;!.^-;^*. 

[ft^R^l 11 A*V^L'>»T*^^fS>f<3ai 0|B«cC7) 

Mo 

[fS>f<3ll 2] Bt^^ Bt\ 6 -T^ y7"U >- 9 

-T^y'7'U>-9 — r;K 2. 6 -v^T^ y7*»J >- 
9->r;i'> 2-T^ y-6-^any; >-9--r;l'. 

ymTb^^m^tltz 2 -T^ y - 6 -^naru >- 
9 — (JV. 2 -T^ y- 6 -7;U;;|-a7°U >- 9 --r 
T^yS;5^(*a$n/c2-T^y-6-7;i.:^a7" 

•J>-9-^;b. 2 -T ^ y- 6 -7'n^7'U >- 9 - 

yS*^{s^$n/c2-T^ y- 6 -7'a^7* 

U>-9~-Y;b. 2-T^ y- 6 -t Ka^^v'T'U >- 
tlfz2-T^ y-6-t Kn^v'^'U >-9--r;b> T 



5 

^ ymRwmmibmm^ n/^i 2 - t ^ y - 6 - k k □ 

>-9--r;U> 6 -T^ y- 2 -::^aa7'U >- 9 

6 -T^ y- 2 -'7;l/:ta7"U >- 9 --f 2. 
6-vy h^vy; >- 9 --Y^K 2. 
U>-9-^;U. 6 -y ^l-^r h^U 9 --r 2 
-:t^V - 4 -T^ y- ^ 1 - (-rJ'.t^D 

4 -T^ y- ^ i/>- 1 --fyU, 2-:^^V-4- 

y-b-yjv:ti3-\^v ^ v>- 1 — y 

S*^^a$n/c2-:?I-+V-4-T^ y- 5-7;l/:?|-a 

-:7aa- ^ vv- 1 — r;U. 2-^4^V-4-y 
h^i/-t:V ^ v>- 1 --f ;K 2-4"^V-4-y;b 

*rh-fu = v>~ 1 — r;ix. 2-^+v-4-tK 
. 2-;^'+v-4-k Kn + i/- 5-y^;ut:u ^ 

5-y^;bv hiy:^-;^) m^itr^ ymtmm.^ 
titz4-ri y-b -y^;u- 2 -:?t-^v-t:y 
- 1 -^;bSr-^^. OTiMl l <DMn7j;> 1 31 

ta*3ll 3] Bib\ 6 — :>^/-r;VT^ yyy >-9 
Tt^^^^K 2-^ vr^U;l'T^ y- 6-t 

4-^>y>i';uT^ y-t:y ^ 1 ->r;i/. i^bi^ 
2 -^4^ V- 5 -y 4 — ^>y-Y;bT^y 
-tru ^ i:;>- 1 --r;!^, 5-y ^^wv h 't7v 
= ■^^^uStffe^&fS*^ 1 0 75M 1 1 o^n 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3 ] Cintii^L. ^??SM^U 3*7 ^ U;^-^ K 
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[0 0 0 4 ] :itli(0!K}k^^m't-<< ^ ffl/?C0|P5^^ 

m5Litnm&&^<Dtk&mmtLx^ m^-t^u^t^u 
^nri^-So -r?'^^^. m^it. :^';3*7^b^^KcD 

;r U 3*7 Kowgp^^jesgP53^<^{t:^f#l$L/3 
i>(Dm7bmi^tiX\,^So fi?»J;ttf. I S I SttCi. t: h-*^^ 

bS:t V 3*7 ^ KT*$)'?>ISIS2922 (V i t r av 

ene) ^rlg^L. :N^S-^I5^Lri^^o 
[0 0 0 5] Lib^Ltxib^i^. JiiHO^^mcT);^- U 3*7 

20 ->St4<^3£$> •r^'ci:^**. DN AXtimRN A^(7)$ 
S^j:tBffl«}FMtg-^. #97 UT— tfl^St-r^^S 

[0 0 0 6] 

30 ST% Mf^ffl(^5ISO^>V,i:i^^P?$MMt^^ U 3*7 ^ U:t 
■^OlSm. ^'i^n^-'rflym-^^^-t^^ U 3*7 ^ 

(omm^mt^tLxmmxi>^zt^BihL. 

[0 0 0 7] 

40 K?a)^<*ti-fiJiC ( 1 ) 
[0 0 0 8] 
l<t3} 




(1) 

50 R^;&a'R^Ci. iHl-XiiS^^cC-^T. 7K^J^^. 
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P (R^) R" [5t4'> R^SO^R-li. |5l-3Z.l±Sn£o 

tlx ^ft|glSl7iM4ffl»r;l/+U>S«r^L. Bfi, T" 

u >-9-'f';uS. 2-5i-+v-t:'J 1 — r;L- 

v-9— ^';^«^U<t±gSS2-3^+v-eu Si^v- 

[0 0 0 9] 
[ft 4] 
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(2) 

i-^mmyj >- 9->r;b«gL< tigili2 -;^-^v- 
[0010] _hia-ss^ ( 1 ) 3iti ( 2 ) AO rj^ 

[0011] ±lB-S5xC ( 1 ) Xti ( 2 ) R*SI>' 
T-bf-;!^, 7*afc-:r— 7*^ 'J ^V7* 
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y^;i/7^y^;u. 8 -y ^;L'y^y-r;u, s-^^^^b 
:t7^y-<;u. 3. 7-vy^;b^^5^y-r;b. '^vt' 

^y9r't} y^ ^^-^Tt) \-y 
=^}V^y9r'ijy-()V. \ A-y^JV^^^r'i: y^ 

13. \ 3-iyy^)V7' h'yr'tf y ^ ^y'^J' 
i3y^)V^ 1 ^-:^^)V^^'^7'i3 y>()\^^ ^99Ti:} 

y^)\y. \-y^)v^'f9Ti3 y^ y-yrtiy^i 

+ v<£l5T;i/^;b:*7;i'7K^;uS. (E) -2-y^;u-2 

nyyru— 2.4. 6-h'jy^;i^ 

3 -^^u^i^^ri/^W-r;!/^ 4 — :5!3;b;K^'>^> 

ho^>y-r;b^ 2-^ha'<>y-f ;K;c>ct'9?'<i:— 
ha{bTU— yl'*;b3K^;bS ; 2- (y h4-v-:«;;U;^'— 

r U —Mtr U -;u* ^uSo j: -9 ^^.i: r^f^ig^r 
^L-Sj ; -r h7 t Kafc:^>-2->r;K S-ra^f^h 
Kot:-7>-2-'1';b. 4 -y h + vT^ h ^ t Ka f 
^>-4 — X h^b Kn^:tb:"^>-2->r;U. 4- 
y h+V-r h7b Ka^;rtr7>-4-^;Ui^)J:'9?!X 

Sj ; xhvfc KD7^>-2--f 7^ h-^ti Ko^^ 
•7 7 V-2-^;l/t^<t d^'.C t KD7^^/bXt±x 

t Kn^yf77^;i-Sj ; h U y 'J bU 
40 ^^;Uv^U;u. V7*ah:Vl/>^y^;b>''J;b> t-7'^;u 
vy^;uvU;b. y^;!/!^^ V7"atr;uv^g;u, y^;b 
v-t--/^;U'> U ;K h U >f 77^0 hf;U'> 'J ;K75 J: -9 

v7 i^;l/7'^;i/>' »; v?7 x^vb-T 77" a t:;l/v' U 
;l/. 7aL:^;Uv?>r V7*at:;l->y ^UOcfc^^'ci: 17!rM2ffi 

J:-9?'j: rvij;usj :yh + vy^;b. 1, i-vy^ 
1 - y h + vy^;^. jch + i^y 7'd;K+v 

y^;K -f V7*a;^'^>'y ^;U. 7>^'>y^;U. t-T* 
50 h^vy ^yua)J:'9;^j: r{£|RT;U:3 + '>y ; 2 
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1 -(• -Y V7'n;K+v) ai^;bt7) J: 9 ^'ct r{£JfiT 
vftJ^.^^U'Sj ;2. 2, 2 - h 'J :7 a n^n^^-^U 

h U 7:1:.— ;b^^;u. a-:^7^;l'v7aL— ^i-y 

St?g«l$nfc;/^;^Sj ; 4 -jj^^^U'NJVv;!/. 2. 
4, 6-h y y^^b^vv;!^. 3.4. 5-huy^;i/ 

;Ui;7i^;uy 4. 4' - h + v h U 7 ol^h 
2-^hn^>v;i^, 4-^hn^>v;U, 

4_/7aD^>v;U^ 4 — T'n^'Oi/^U^ 4— i>Ty 

^>v;bo<fc-9?'.i: rf£|ST;i/^;K -(£IRT;u=3^v. /^ 

V r h ^ -> :?t7 )Vi^:^)V<OX 0 TfilRT ;U n ^ ;57 

; 2, 2, 2 - h U ;^anjiL h^>':?7;u;i<^ 
;K 2 - b Up'^;i/vU;i'ih^v;i7;L'7K^;l'CDJ:-9/j: 

4^v*;l'4<:^;bSj ; ^Vv^;!/;^-^ 4- 
y h4^>'^>v;U:?r'+i/*;l/^'— ;K 3. 4-vyh^ 
v;i/^^'>:Jb;^7f<^;K 2 h a^>v;^x^:^ 

4 h n^>v;U;f4^i/7t7;i.v-K^;UCO 30 

U -;l/JS*<gg|$ nri^T t> J: t 7 ^ * ;u 

(ommMs t^:fet^Tti. Jfiiicti. rBi^]^Tv;i. 
Sj . ^^^mr v;i'Sj . r 1 TiM 3 fflor u 

7iM3<@OTy-;USt?agl$n/-c:;^^;uSj Xti Tv/ 
U;U'Sj -efeO. »jS(::ti. T-ir^;bS. ^> 

^ h ^ V h U ^ y h ^ V h U ^;bS3^Citert 

- 7'^ V 7 ^ ;u V 'J ;i'S7?fe »9 . R^RXfR it a 

[0 0 121 ±l5-ffi5C ( 1) 4". R'RZfR^CD r^^S 
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n-7*afcr;i/^ >rv7'af;K n-y^ 
'1'V7'^;u, s-7'^;i/. tert-7'^;b. n-^> 
■ ^;bv -^^ v-'<>^;b. 2-y^;W7'^;u. ;f^^>^ 

4 ^^b^v^^'b. S-^^^u^v^;!^. 2-y 

y^^K 2. 2 - ^yl^T'^^L'. 1. l-vy^JU7' 

1, 2 -vy ^;i-7'^>'K 1. 3-vy^;i/7'^ 
2. 3--:/^ ^;U7'^;u. 2 -3i^;b7'^;K7)J: o 
U ri£|RT;u^;uSj : 2-vTyji^;Ux 2-vTy 
-1. i-i^^^ji^j^'f-fvcD^ntj: Ti^r y<ti&mT)v 
: 2-y^;i'f/7aL^;i'i/'j;i^jc^;i/, 2 - h 
U y U ^HL^;!^, 2 - h 'J 7 ^yus- 'J ;i/ 
(OXot^ u ;uST*Sjft $ n/c Ji^;bSj ; 2 . 2 . 

2- bU^nnjL^;K 2, 2. 2- 7^0^01^ 
2. 2. 2 - h U 7;^:ta^^;U. 2. 2. 2-h 

U^^nn-K 1 -v^y 5^;ba^^;KD<fc-9ni: T/Noyv 
ft<£)SRT;l^^;^Sj ; l -7*a^:^;b, 2- 

7'n^— 1 -y 2 -7"a^^;b, l-y^;u 

-~l-ya^j^;K 2 -y 1 -7"a^^;K 2- 

y 2 -7"a^j:^;l., 2 - J^f^/U- 2 -7"n^- 

1 -y7"-;u. 2-r5"::^;b. l-y^;i/-2-7' 
1 -y 1 -~7'7"^;K 3-y^;b-2- 
T'-r— 1 -Ji^;!^- 2 -7'x— 3-7'7"::^;U. 
1 -y^;b-3-7'7^-;K 2-y^JL'-3-7'x^ 

1 -Ji^;U- 3 -7*7"^;!^. l-^v-r^;!^, 2- 
^>-r^;u, 1 -y 2 -^vt^^;!^. 2-y^;b 
- 2 -'^cvt'^;!/. 3 -^v-r^;!^. 1 -y 3 - 
^V-r^^b, 2 — y ^;b- 3 — ^>"r^;b> 4-^>-r 

1- y^;L/-4-^>.x-;b. 2-yf-;v-4- 
^>-r::^;l/H 1 — 2— ^4^-^^;^ 3-^^ 
^-tr^;K 4-^^-fe^;i/, 5 ---^^-tr^;b<7) -9 ?!i 

: 2-i/Ty7'T-^;K7)j:o/ci: ^^^Ty<t{&m 

:^75^;uy^;i/. >T'— ;L'y^;K y a,^>7s\y^)i^ 
y^;K T> h 7-fcr^;by v7 :r ^;i.y h 
7i::^;by l-7i^^;u. 2-7i^^;u. 
1 -:^7^;ba:.^;K 2 -^7^;l/^5^;K 1-7* — 
;l/7'ntr;W, 2 -7 *^;l'7"n 3-7:il— ;U7"n 
bVK 1 -^7^;U7'a f;u. 2 -■^7^;b7'n ti'^u, 

3- :f7^;b7'a t";!., 1 - 7 ^;i'7>;l/. 2-7ai 
— ;b7'^;b. 3 — 7*— ;l/7'^;b. 4-7*— ;l/7'^ 

1 -^7^;L'7'^;u. 2 -:^7^;u7'^;b. 3-^ 
7^;b7'^;K 4 -*^7^;lx7:^;u, l-73i^;U^> 

2 - 7ai— ;U'<>^;u> 3 -7 ;b^>^;L', 

4 - 7:11— jU^v^;!^. 5 — 7 i— ;b^>^;b. 1 
7^;i/^>^;u, 2 -^7^;U'-^>^;u> 3--:f7^;L/ 
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1 -7 2 ~'7i^;u^4^ 3 

4 -^^f-^b^^^ 5 6 

oa^>i;;i/^ 2— ( 4 — ^ h n 7 ji^;!') o 
-jii h n^>v;l., 4-^hn^>:;;b, 2. 4-v:=- 
ha^>v?;K 4-^^Da-2-— ha^>v;utDJ;-o 10 

T^;i/4^;wSj ; 7i^;i/. -r >7"-;u. 7 

Sj : 2 ^;b7 3:.— 2. 6 - ^;L'7 :t:^ 

2 — :7no7i— 4 — ^^aD7i— 2, 4 
-vi7ao7a.^;l.. 2. 5-v^^:7DD7^^;t'. 2- 
7'a^7ai^;l/. 4-^hn7i— 4 — :?'nn— 2 

has. /^uy>Ig^-eTU— ;uBI*^a8l^n/cT7;b 

2. 2. 2 - h U i7anjL^;b5Xti'<Vv;L'St? 

[0 0 1 33 ±fB-)IS:xC ( 1 ) ( 2 ) R^RZf 
R^Xl^apco rj^M|Sl7!7M4f@(7)T;U34-;>aj 

V. V-7'n;j<+v^, n-yh^v. -rV7'h^i>. s 
-7'h^vXC±tert-7'h^v'^feCf^^<i:;6^T'#. $f 30 

to 0 1 43 ±fE-«SS: i\) Rit (2) R^RXf 
R^Xtia?¥co r{SS$n/cy ^l-^rhSj (oumst 

40 

[0 0 1 53 iie-flSxC (\) JLlt (2) R^RXf 
R^'^itamo rj^^|Sl7iM4fflOT;u+;i.^^Sj 
<hLTCi. m^lt. 7"a t:;U 

-f vrot";U^^, 7'^;l/^;d-. -rVT*^;!/^. 
s-7'^;U^5i-, tert-7'^^b^^^fetf>l)^^:6^ 

[ 0 0 1 63 _biS-lS:SC (I) 5Lit (2) R^RTf 

ti. T-fcr^;u. 7"at'7^^;^. 7"^ 

U;K ^VT"^';;!/. '^v^^y-Yyu. t"/^D-Y;u, 50 
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3 -:ii^;U;r^i5'y^;U. 3. 7 - v;^ :7 ^ 

y-f;u, ^T'^y-r;!^. Kr'^y-riK hUT':<7y-< 

/-r;u> 1 -p' ^;u'^>^T'* y^^i-. i4-y^;b-^ 
>:$'T'*y>r;u. 13. 1 3 -v^^;U7"h 77^:^7 7^ 

^f^^T'^^jy-r;^ I -y ^;b^7'i5^T'* y-r 
yTf-T'^y^;^. r-rni^y :3-9-y^>iu 

□ aTir^;bx h 'J 7 ^b^aT-fe^^Uc^ J: -9 ?'ci:>'^Dy y 

^mr)Vzi:^iyi&m.r)V^)[^i3)Vt::^)vm. (E) -2 
- y ^;i'-2~7'7" y ^ )V(D^ -9 >^j::T^ia«]T;^^;b:* 

2 -7'n^^>y>i';K 4 -::7aa^>y-r 
■9J'<i:/^ayyTy— ;l'*;l/;K^;i/S. 2. 4. 6-hU 
y f^;U^>y-r;l/. 4 - h }\y:t>( )V<D^O^Ji^^Skr)V^ 

3 -:357;l^.-K+ix's:>v'-r;K 4 

4 h a^>y-f yl., 2 h n^>y-< ;uo J: 
•9;^j:^hn<tT ;uS : 2- (y h4^v* 

;WbT U — ;L'vi<j^;bS, 4 - 7 a: — > '/^ ji^cD 

^'j: ^i&mr)\^^^iyiJ)V7i(^)\^&^ ; 2, 2, 2-hU 
^oaaih^V?57;i//-i<^;i/. 2-h U y U ^I'Ji h 

4~y v''<>v;i.;^-4^ >:tj 
3. 4 - v y h ^ i^'^ > v ;d ^b.i^^ 

2 h a'Ov;l.3f^i/*;l/;J<^;U, 4-— bn 

[0 0 1 73 ±ia-flg5C ( 1 ) 3lti ( 2 ) 4^. R^J&^Z 
R^XCiaffifcD rK^|Sl 737S4jB^OT;b4^;b»TS^ 
$n/cT^ySj ^LTti. mtf. y^^ur^y. j^ 
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ti. y^;uT^y. a.^;ixT^y. v^^^ur^y. v 
[0 0 18] ±IS-9SjC ( 1 ) R^St/R^O Pj^^ 

ai7iS5{@(D>'TyT;bn4-v'Sj iiti. ±12 ^mm 

Sci7!?M4ffloT;i/3+i^Sj di^ryS^&^SI^L/'cS 
^iM^. -^(TJitncS-h Lrt±. «3j;tcf. 0y^tf. vry 

y h^^v. 2-vTy^h4^i>x 3 -'>Ty7'n4^*^ 

V. 4-vTy"/h + v. 3 -vry- 2 y 9^;u7'n4< 
xii 1 -vTyy^^u- 1 . i-vy^^wyh^^ 

v^fetf^^:.h*<-e^. 5f®(ct±. .2 - vTyjih + '> 

[0 0 191 ±15-883: ( 1) XCi ( 2 ) ag¥<^ 

rj^^ai7I;M4<@OT;l^4^;uSj tLXlt^ m:tlt. 

[0 0 2 0] ±iB-|JS5t ( 1 ) Xti ( 2 ) apt^ 

[0 0 2 1 ] ±iB— flft^ ( 1 ) 3lti (2) 4^. rr 
»J >- 9 --r Ri/ rggiru >- 9 :^ 

i*:T% Jfa^^cSli. y7"U >-9--r;i/ (-tfj: 

^t>. tt"^^;!.) .. yg^w^$n/c6~T^ y 

7*U>~9->r;W> 2. y7'U >-9--< 

;K 2-T^ y- 6-^ao7'y >- 9 ->r ;k y 
S;6^{Sa$n/c2 -T^ y- 6-^aa7*U >- 9-^ 

2-T^ y-6-7;l/;d-D7''J >-9--f 
yS7!><«»^nfc 2 -T ^ y- 6 -7;^:!^a7•U >- 9 
--f;!^^ 2 -T^y- 6 -7'n^7"';>- 9 -"-r;^. T 
^ >^mt<^m^tlfz2-riJ-^ -7'a^7'U >-9 
->r;l/. 2 -T^ y- 6 - 1 Kn:^v7*'; >~ 9 --r;i/ 
(•fj^cC^t). ^^T~;b)\ yS7i^^^S^$n/c2- 
T= y-6-t kd4^v7*u >-9-^;k rumR 

6-T^y-2-y h^v7'll>-9- 
6 -T^ y- 2 - ^oD7"'; >- 9 --Y^l-. 6- 
T ^ y- 2 -7;U;rn7'U 9 --ryl-x 2. 6-vy 
h + v'7'U >-9->r;^. 2. 6-v^Dn7*'; >-9 

--f ;l/3lli6 -y ;b:i7 7"b7"U >- 9 --^ ;uS-t^S> > 

^ ^imMizf,t. 6 -^>y>r;uT^ yru >- 9-^ 

Tt'^^;!^. 2-w' V7'^V;ut^ y-6-t Kn 
[0 0 2 2] ±ia— fiSiC ( 1 ) X(± ( 2 ) cfi^ B(7) r 2 
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-t^v-t:') I v>- 1 — r;uSj Rr/ rssi2 

2-:^^V - 4 -T^ y-h-y ^ v>- 1 (-r?^^: 
vhi/^;U) . yS)6WH$n/c:2-:^-^V 

-4-T^ y-tru ^ v^>- 1 2-^+v-4 
-T^ y-5-7;u:^-D-fc:u ^ v>- 1 

y»*^*^SS^n/;i2-::*-+V-4-T^ y- 5-7;U:t 

n-fcry^v>-i — r;K 4-T^y-2-;r^v- 

5_/7nD-fy = i/V- 1 -^;U, 2-^^7-4- 

10 y h4^v- try ^ 1 — r;i/. 2-:**^7-4-y 

/U^rh-fU ^ v>- 1 --r;K 2-;d-^7-4-t 

;w) . 2-:r4^7-4 -t KD4^v-5-y^;i't:y = 
i/>- 1 --r^b {-tUf^"^^ 32.(i4 -T^ y 

- S-y^;!^- 2 -;f^7- try ^ 1 (1- 

/cC^*). 5 -y ^;U'> h g-tffe'Q. ^hiztt^-m 

\Z\,t^ 2 -:t^7- 4 -^>y-r;UT^ y - tT U ^ iy> 
-l--r;K ^^-v^;!^. 2- 

20 >- l--f;U. ^^.tiS-y^^Uv' h>^^;^S"X?fe'i)o 

[0 0 2 31 r32;^U:t'>K5S»fls:j ^l±. 7'y >Xt± 
b-y ^ f:;>^S^:tt;6^JK^L/i T^^l^^iyb'} <Dn 

[0 0 2 41 r;^-y 3'^^b^^KS^#j ^ti. IrI— 
30 (DV >^^;&^Jix-rMb$n/-c:JiiXx;b#: : 7"y vJfi 

7&^-e§. m^ii^i)mw^^titzmmmi^ 

[0 0 2 51 r^(7>Jftj *:5l0BO{b^ ( 1 ) 

o?'j:Je^ urti. jfiii^ii'ih h y 7AJfe. * y 7 

r:?>'7A^C0,j:-9?'cfT;b* y±«^g^. T;b^^7 

;uT^>te. v'Ov^^i/T^ ^ji'.-^yvje. ^^l- 
^u>vT^>^. N-y ^ ^t-v 

vi^;UT ^ h y JL5^;UT ^ >ig. '>''>^ 

a'\^i>;bT ^ >jy|^ N. N* — > 1/ > v 

T^VJg. :7Da7'a;(7>r 7'oAi^>ife, Vj.^ 

y-;uT^>Je. N-'^>v;i'-7i4^^;i'T^ >:^. 
t"^v v>t&. 7^ h^y ^;uT>^^7AtM, byx 

50 (tKa4^vy^;u) T ^ y y 5^ >i&co J: 0 ^^iW*!^^ 
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3/N^7S!ffi. ^J.>K:^. SMffix vU 

T;b4^^>^. ;^-;b:^^>:fi. i7';u^^>MJ&. TX/n* 10 

10 0 2 6] r^o^s±fFW$n^^j tit^ *^H^ 

n^4^v;UT^ >Jfe> N. N' - >i/;^Ji^ b > v 

COT ^ >^ ; ^ftTK^M^^ ^M^. *<t7K*M^> 
it7mW&(OX -9 ?^j:>'Nay >ll^fl:7K^M^. 53M^. 30 

>x;u;f^>SJ^. P" h ;UJii>x;u4-> >®Jg<D J: -9 j^c^T U 
jfi. 

T;i.i|^->ffi, ^r^b^^VSafe. TX/N* 

[ 0 0 2 7] ^^H^ofb-^it^ ( 1 ) :&i/^<^iio-9t>. 40 
WMUit^t urti. ( 1 ) 7K^J1^. Bgfl^ 

]KTi/;^S. ^SiSTv;i.S. 1 TiJE 3 IH<oT U -;uS 

fcl 7iM3<i<^TU-;^at?Sai$n/iy 31 

ti. vU;uSTfe'l>{t'&i(^S:r/'^t^m. (2) R^;6^ 

Tfe^s^b-a-it&st/^t^ife. (3) r^t:?^ 7)^mm^. si 50 
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S)5]KTv;uS. 5f#]KTv;i/S. 17iM3fflcoT 

fcl7!;M3ffl<7)TU-;bS-eS8l$tl/c;^^;b». 

(4) R2:6^ 7K*I^?. T-tr^;i/£. '^>yw';uS. 
^Vv;bS. p->« h^v"<Vv;uS. tert-7'^;bv 
7 ^::^;l'>' U -P(0C2H4CN) (NCH(CH3)2) . -PfflCHa) 
(NCH(CH3)2). 2 -:7a 07^^ 

;^SL< li4 -^7aa7i^;i/y >MS-t^S>'5.ft'&%S 
tZ-^-Offi. (5) At\ :^^Vym't:hUt^^'RZf'^ 

<D^. (6) BtK e-r^yy'')>-9--(}]y (i-u 
7'U >-9->f 2, yyy >- 9 

2 -T^ y- 6 - ^ao7'U >- 9 T^y 
S;6WM^nfc2 -T^ y - 6-^an7"U >- 9 

2-T^ y-6-7;L'5fn7'U>-9--Y;W. 
yS;i^^{Sa$n/-c 2 -T^ y-6-7;i'^n7'U >- 9 
--r;!^. 2 -T^ y- 6 -:^n^7''U 9 — r;b. T 
^ yS2!><^H$nfc:2-T^y-6-'rD:e7*y >-9 

--r;K 2 -T^ y- 6 -t Kn4^'>7"U >- 9 --f ;b 

y- 6 - 1 Ka^-^yu >-9 T^yS^i 

t/7KM»36^«S^ n/i 2 -T ^ y ~ 6 - 1 Ka^ v/T' U 
>-9 — r;^. 6 -T ^ y- 2 h + '>7"U >- 9 - 
6-T^y-2-^nn7'U >-9 -^;K 6- 
y-2-7;i'^n7'U >-9 — 2. 6-vy 
h^v'y; >- 9 --f 2, 6~v^aa7'U>-9 

--Y^u. 6-y ;U5^77>7*y v-g-'i';!-. 2-^^v 
-4-T^ y-tru ^ vv- 1 "-r;u (-TT^^^t*. v h 

5 -7;U^a-ti'U ^ v>- 1 ->r;K yS^j^WS 
$n/i:2-:*-^y-4 -T^ y-5-7;U:^a-fc::U = 
v>-l-^;U. 4-T^ y-2-^^V- 

- tru ^ i;>- 1 2 + V- 4 -y 

tru ^ v>- 1 --f 2-:^^v-4-y;i'*7*h- 
^ V V- 1 --r ^-\lY^^'^- 
^ v>-l--r;L' '!77v-;u) . 2- 

-r;b {.-tu^"^. ^^-^w) . 4-T^y-5-y^;b 

- 2 V- ^ 1 -^^l- (-r^<i:^*>. 5- 

y ^/i/i/ h sxtiT^ ysz!>^{^a$n/c4 -T 
^ y - 5 - y 2 -^4^v-ifu ^ >^>- 1 — r^u 

ST-S>^{b^!felSr/-^<^^> (7) B;6\ 6 — :>y^ 

;i.T^ y7'u >- 9--r;i/. tt^^^^k 2--('V7'^ 

'J/l-T^ y-e-t KD#i/7'U >-9-^;l/. 

2 V- 4 -^>y'i';uT^ y- 

- l--f;U. >'b>'^;U. 2 -^4^7- 5 -y 4 
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[0 0 2 8] X. ±IS ( 1) TiM (2) . (3)7iM 
( 4 ) >Lit ( 6 TiM ( 7 ) (±. »-^:6^;^# < ^jr^tcfit 
oT. ct »}^^iS?^<^<^:'a'4^^;T^L. — ( 1 ) 
T. R^5r (1) TiM (2) T&^'^^imuStRL. R^^ 
(3) TiM (4) *>^ffiSci::S*RL. A«r (5) 
jgdSS^L. (6) TIjM (7) :6^^ffi.WJC^tRL. 

>>^;b-2' -0,4' -C-J^^U>-6-N-^>V-r;UT 
•xVi>>. 3* . 5* -i/-0-^>>^;l--2 ' -O, 4' -C 

-jL^u>-2-N— r VT'^u^u^'ryt-v. 5* -o-v 
y b^'> h U^;U-2' -0,4' -C-Ji^lx>-6-N-'^ 

2' -0.4* -C-J^^U>-2-N->l' V7'^U;l/:/Ty 

i^>. 2' -0,4' -c-^^ix>-2-N— r v:r^u;u 

^'ryvV. 2'-0. 4' -C-Ji^b>-6-N--<>y^ 
^I^Tt*/ 5*-0-v7« h4^v h U^;l.- 2'-0, 4' 
-C-:L^U>-6-N-^>y-r ;bT7"y v> -3'-0 - 
(2-'>Tyji^;b N, N-v-<V7*nfc:;l.) 

5'-0-v^ b4^v h 'J^;^- 2'-0. 4'-C-i^U>- 
2-N-YV7''^y ^U^ry v>-3'-0 - (2-vTy 
N. N-v-Y V7"a tr;b) X a T ^ V h 
2' -0, 4 ' -C-^^U>'> y 2' -O. 4 ' -C- 

j:.^U>5-y^;l''>y >^>. 2* -0.4' -C-J^^U 
>i/^vV. 2' -0.4' -C-JE^9^U>-5-y ^/l-v^ 
v?>. 3' .5' -v-0-^>s;;U-2 ' -O, 4' -C-J. 
^UV^-U v>. 5' -0-i/;?« h^vh U 2 * - 
0,4' -C-Ji^UV':7U 3' .5' -v^-O-'^V 

v;W2' -0. 4' -C-^^V>-5-;^^;l^^ y v>. 
5' h^iyh U^;U-2' -0. 4' -C-Ji^U 

V-S-y^^l-'^ U i^>. 3* , 5' -i;^-0-^>v;U- 
2' -0.4' -C-Ji^U>-4-N-^>y-r ;lxv^v^ 
>> 5' -0-vy h^-v' h y ^;U-2 • -O, 4 • -C-Ji 
^U>-4-N-'<>V>r;i'V'^s;>. 3* . 5' -v-O- 
^>v;u-2' -0,4' -C-Ji^U>-4-N--<>y-f ;W 

2* -0.4* -C-J:-^U>-4-N-^>y-r ;b-5-;^^ 
;U'>^v>. 2' -0.4' -C-Ji^l->-4-N-^>y 
-r;bv^ix>. 2' -0.4* -C-^^L'>-4-N-'^> 

- 2'-0. 4'-C-Ji^U'>-'>y v>-3'-0- (2 -i/ 
ryji^^b N. N- V7"a t:';i/) .-fx x .-^ a T ^ 5^' 
-< 5'-0-v7i h^v- b y^;b- 2'-0. 4*-C-i^ 
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U>-5-;»'^;L''!7 y >^>-3'-0 - (2 'i^r J J^'^Jl^ 
N. N-v-Y vyatiVb) ;fX.-^aT^:^V 5'-0- 
V7« b^v h y 2'-0. 4'-C~:3i5='U>-4-N- 

^>y^;L'->^i;>-3'-0 - (2 - vTyjL^;i< 

5'-0-vy b^'> b y 2'-0. 4*-C-^^b>- 

4 -N-^yV>< Ji^- b - ^ ^ y - 3' -0 - ( 2 

^^-f bo 

10 [0 0 2 9] jjsiC (2) -c-m^ti^mm^ 1 

(8) At!)^ y ^t'>ST*S>^^y ^3*7 ^7 1/4-^ fsm^ 
#:JS:t/^c7)^^±i*#$n^^. (9) B;6^\ 6-T 

yS5&^*ffiS$nfc6-T^ yv'y >-9-^;k 2. 6 
-vT^ y^'y >- 9 --f/u. 2-71 y- 

7*y >-9--f;l'. yS:6^(SS$n/i:2-T^ 7- 

6- ^DD-ry >- 9 --r;!/. 2-T^y-6-7;b^ 
20 ary >-9-^;K r ^ ymf)^^m^ntz 2 -T ^ j 

□ ^•7"y >- 9 ymt^^m^tifz2-r ^ 

y- 6 -7'a^7"y >- 9 — r;K 2-T^y-6-t 

y«7&^«B$n/-c2-T^ y-6-fc b-a^^yy 

>-9-^;b> ySRt/7KS^S7ly^^R$nyi:2-T 
^ y- 6 - 1 Ka^'>7"y >- 9 --r;K 6-T^y- 
2 -y b + i^T'y >" 9 --f ;K 6-T^y-2-i:7a 
ay y 9 6 -T^ y- 2 -7;bxfn7'y > 

30 -9 — r;U. 2. 6 -vy b4^i>7'y >- 9 --Y^U. 

2. 6-v^aa7'y >-9--r;K e-y;^*^^^" 
y>-9--r;u. 2-;d-4^v-4--T^ y-t-y ^i;> 
- 1 — r;i- vbv-;b) . T^yS:6^{sa 

$n/c2-:t+V-4-T^ y-try 1 

;K 2-:t^V-4~T^y-5-7;lx;^n-ey ^v? 

y-i--f)V^ 7 ^ ym:^^um^titz2-^^v- 4 - 

T ^ y - 5 - 7.;L':t-a - tVJ v >- 1 — T 4 -T 

^y-2-;r+v-5-^na~t:y ^v>- 1 
2 -7^4^y- 4 -y b^'V-b-y ^ 1 
40 ;i/> 2-:r^v-4-y;b:;&7'b-try ^ 1 --f 
2-:r^v-4-fc: Kn+iz-try ^i;>-i->r 
;u (i-T^i^t*. ^7i>::^;u) . 2 v~ 4 - t Ka 

^^;L') , 4_7^y_5-;^9i;U_2-:^^V-t:y 

^v>-l— r;!/ (■ttjiio'^^ 5-y b V— ^b) 
S3^(±T^ ySTi^wa^nfc 4 -T^ y- 5-y^;u- 

2-;f:^V-t:"y ^v'v- 1 --f y ^ 

0 ) 3:6^ 6 -^>y-r ;uT^ yv'y >- 9 --f T 

50 T'^^;^, 2--r V7>y;UT^y-6-t b'o + i/7° 
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4* -C-x^U>-4-N-'^VV-f ^l/i/^S^V (2-3 
9) . 3' . 5' -v-0-^*>v;b-2* -O, 4* -C-J^ 
^U>-4-N-'<>y-f;L'-5->^;bv^v> (2-4 

6) . 5' h^v h V^)V-2* -0. 4' -C- 

ji^b>-4-N-^>^/^;i/-5-y ^;uv^v> ( 2 - 

5 1). 2' -0. 4* -C-^^U'>-4-N-'<>y-f ;U 
i/^vV ( 2 - 2 2 5 ) . 2' -O. 4* -C-J:.^W>- 
4-N— ^>V>f ;u-5-y ^;i'v^v> (2-2 2 
6) . 5'-0-vy h4^v h 2'-0. 4'-C-Ji^ 

UV-'^ U v> -3'-0 - ( 2 - vTyoc^^U N. N-* 

A-1 
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vraeM 7hX4^DT^^>f h ( 2 - 2 3 3 ) . 
5*-0-vy h^v h U^;b- 2*-0, 4*-C-^^U>-5 
v>-3*-0- (2-vTyji^;U N, N 
-v>r vyntTM .-^X^^nr^ r-^ h (2-23 
4) . B'-O-vV h U^;U- 2*-0. 4'-C--x^ 

U>-4-N-^>y-<;Uv'^v> -3*-0 - (2 - vTy 

( 2 - 2 3 5 ). Xti. 5'-0-vp« h + v' h U^;b- 
2'-0. 4*-C-J^^U>-4-N-'<>y-r;U- 5 - y ^ 
10 ;^v^v>-3'-0- (2-vTy^^;U N. N-v 
-rvrnt:;!/) J^X>f>aT^3^-Y b ( 2 - 2 3 6 ) -eS) 

[0 0 3 7] 

[|gHBc^)Kitg<D}gffil *5l0B<7)fb^ ( 1 ) i^^Tl- 
10 0 3 81 



[<b71 



(3) (4) 



A-2 



(S) 



A-3 



(6) (la) 



(1b) 




xt± 2 V - 1: 'J ^ V >- 1 — r ;bS^^>f t:^^ 

-So R^ti. jK^i&17!7M4ffiOflgflSlSTv;l.ST* 
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to 0 3 9] Xco^mmit. Huai^ORMciolt'S r7KM 
[0 0 4 0] Y(D»a»t±. miaiOR2lzijtj'>5 TtKM 
[0 0 4 1 ] R-'tO rfljiB6S«rff^;?K-r'5»Sj t LTli. 

-9 ^'cC . / N o y viaSlfSifST ;ux ;i/7h 
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[0 G 4 21 R«w ^mmMzTbrnimmmmri^jv 

-5. 

[0 0 4 3] KIT, ASro^X^tri-Pi'.T, l¥U<UiHS 
(A- 1 xm) *Xgt±. ^S14SgSiJtti. l&Sft6Sftro# 

(4) ^riait-r-siis-e*^. 

10 0 4 4] mm^n^mmtLxii. mA.ii^ -^^-y- 

T^SISi^fbK^!® : y 5^ U- > a ij h\ □ a;^;^A, 
BKi^^i', P^T-ntvi., SM^^;!-. 

>©J:-9?'J:'!r h VIS : — h n-i.^ ^ho'O-b' 
V(p J: /J— h D<t-&^S : T-b h — h U -f V -r^ 
n^h U;K^J: TJ^J:— h 'J ;W5S ; /J^;L-AT5 h\ N. N 
-v;^^;U*;bATi N. N-v>g^;l.T-fe hT i 

h\ N-y^;i'-2-t^ay Kv, N-y g^^n^o y V? 
S ; >ro J: -7 n£X;u*# v vm. : f 'J v >a$r 

[0 0 4 5] fieffl^n-SiiSMSRiiLrti. »®l=:C±. 

[0 0 4 6] ttffl^n-S.BJiBiSaiAMai.hLrti, ^J;i 

[0 0 .4 7] asajsci. fi&ffl$n-i.iiJf4Yt^%. ^ 

OTCTiMS OTC-eS)'?. »®l=.t±, 1 07iM4 OTC-e* 
[0 0 4 8] j^ltPolti, ■(Sffl$n'5^if4ft^#), ® 
*^ M^, 1 0 »7iM 2 4 ^^T-S) 15 , 1 Ti 

[0 0 4 9] msmi'^. *^wsfl«Kt-g-!t%(4)(±> 
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[0 0 5 0] »f>nfc{b^i±, ^u<^\iL. nm. m 

(A-2Xig) *XSl±, ^S'Jf. i6fi4«W#^iT. A 

- 1 xieTfSjgsn-i.<t^ ( 4 ) 1::, iSM^Ki^srSJiS 

L. {b^tl (5) ^rSit-f-SX^-efc^. 
10 [0 0 5 1 ] Mffl^n^SgSiJtL-Cli, 

ATS h\ N. N^>'y5^;l^T-b hTS N->g^;U 
-2-eny N-^«f^;ufc:a"; vy V, 'v.+^^-y 

timW^m * If c i: *<T- # ^ *\ JfiStc C±, g^MT- 

[0 0 5 2] jSffl$tl^M»«iL.Tt±, ^J;ili. :IS 
20 S!. ess, IHK^ro^«lffiSrfe(f'l.^i:Ji^rt-S*^ » 

[0 0 5 3] ^5&ffl$n^^M;rK!^t urn, M 
«7Ki|^ $r If -1. C *^T- § M7Ki^MT- 

[ 0 0 5 4 ] JSfESail. •(5ffl$n'5llJf4fb-^i^, ^ 
5 0'C-e*'3, Jf®{-li. 1 07!rM4 0rT?S.-l.. 

[ 0 0 5 51 ;Kjsb#Fb1h. m 

30 IPJ. SMIK, MM7Ki|^. aSiaSt-J^O^'it-Sd^ il 
1 o^;7iMi 2^M-r*fe»3> »)Stct±, 3 0 5^;^s 
3^ra-e*-5, 

[0 0 5 61 RFC*^7?*. *RJ^;<D@Wrt^4#(5)(±, 
aCS^I^^it^iU. 7Ki:i^KJc:^;i,roj:o/j: 
SifaLn£l^^fift^^i«rAD;t, 7K8t^, BM<b^#lSr$tJ 

[0 0 5 71 ?#^.nfc{b-&!ta(±, 'iip'ift.lf. 01J 
PJSb^, ->'J*y;l/*7A5'a^ h^^7.7-f-^ 
40 {3j:-5Tl5tcfflS^T-#*. 

(A - 3 Xg) *Xgl±. .^PStS^SiJ*, ®EM«ro#fi 
T> A-2XS-eSjt$n«{b^ (5) tc. 5dW (H. 
Vorbrggen, K. Krolikiewicz and B. Bennua. Chem. B 
er., 114. 1234-1255 (1980) l^lSto T^MUfc. ffm. 

jjj-r-i. h y p< g^;w-> y Mb#:«:raSL-r. ■fb-g'i^ ( 6 ) 
«rSSjg-t'i.XfiT-S>-S. 

[0 0 5 81 ffiffl^n-SJSSiJi: LT{±, 'O-feTV, h;U 
o-v, +-> u ><DJ: T >i^SiSK<b7Klg« : ^ u > i' 
50 ayh\ ^'an*;UA, Ea^fb^^, 1. 2-v'i'aa 
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^;i/*;i.AT5 h\ N, N- v^;/ ^;UT-b h T 5 K, N 
- y 2 - tro 'J K N - y ^JUb'a 'J v y 

10 0 5 93 ^ffl^n-SMfii^t LTli. fi?lj;t(f. AlCI 
3. SnCU-TiCL. ZnCU. BF3. h U 7;U:^-d y ^ >;;?.;u 

so, KMi«i-J:OSnt-s*^. Ji;^, oti-xE.! 0 ot-e 
[0 0 6 1 3 sjERFftiti, mm^n^mn<t'^^. m 
m 2 4 i^MT-* 0 . »®ii{±. 1 mmibm s i^M-e*. 

[0 0 6 23 Rmmr^k. *raSJ©SMfb^(6){i, 

[0 0 6 33 m^titzit^ii. 'jm^j^'i-i.t. -^^^ m 

(A- ATM) ^T.mii. ^SM«0?? 
tET. A-SHmx^^^tl^it^ (6) «rig{tU 
*?|B3®Yk^i^ (la) «:Mji-r^XST'fe*. 
[0 0 6 4 3 {Sffl$n-5^^Ji:LT(±. tK ; fU v> 
S : T-tr h ^' V/^a^ h 'J ;u® J: ^ nt— h 
U;u» ; 4-.;uATi h\ N. N- ^;U/-fv;WAT i 
. N. N-vy^;VT-fe hT5 N-y^;l'-2- 
fay K>, N-y ^;n^n y 

[0 0 6 53 {^m^ti^msmmtLxit. m^ii. 7j< 

Kfb-^- h y •t'A, TKlffb* y ^u<r)^nts.7}\,i3 y^s 
* y^^i^Mtg : -f- V y '^'Ay h + -> ^ b y -^Ai 

[0 0 6 63 m^^mt. ftffl$n-5.iii4ft-&!^, ^ 

$?iMl-t±, 1 0t7iM3 OtT-S)^, 
[0 0 6 73 Rf£:^KC±. -teffl^n-SISm^!!^. 
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[0 0 6 83 S:j5*^7^. *SJ^JWBM<b^tl(l a) 

[0 0 6 93 nhntzit-^\.t. 'imtihii. nm. m 
x.tf, mi^^B. ->y *y;b*7A5'D-7 h 5^77^'-^ 

10 (wJ:o-riE«iffl®X'#-S. 

(A-5XS) 2|sXSt±. ^ttJSaijtf. A-4Xe-^ 
nhn^it'^ifin (la) (c, HtttSaMSI^rraCLT, fb 
( 1 b) «rSlig-r-S.Xi@-e*^. 

[0 0 7 03 m.ism<o-f5mi.i.. «asro^jcj:r>TS 

l±'^j:<^ {^Atf> " Protective Groups in Organic Syn 
thesis" Clheodora W. Greene, Peter G. M.Wuts^, 
1999^, A Wiley-Interscience Publ icationSItT) (^12 

20 [0 0 7 1 3 ( 1 ) ^^^7'^)\^m 

>Hi^mm7 v^u»J , ( 2 ) r I TiM 3 fflWT y -;u 
S-c-a^$n7ty9^;L'Sj X(± r{£|RT;u4^;K ffilRr 

1 3 <@©T y —/vmxm.^^ ny-cy g^;usj , 
( 3 ) r-> y ;uSj ©Jt-^tcti. JJlT©:&5£ic j: off-? 

[0 0 7 23 (^ffl$n-2.^?r'J(±. 7Ki:S^L^-r<, K 

S.n(f. #lcPSSt±'t£ < , ^;i{f#7Ko4/={±^.7K<o, 

vy^;b*;UAT^ K> v'y ^;L'T-b 5 F©J;-9/j: 
h*31: y^'UVi'D y h\ i7na-i>;i.A, 1,2- 

. [0 0.7 33 Mffl^n^igSi: LTt±, 7KK<hy ^-t? 

40 A, 7Kffi^b* y A, 7K®s<t:^ h y A<D J: 9 >^£r>^* 
y ^S7KM<t!^ ; mmi- h y a, ^ie* y a^j; -9 

/j:T;1^* y^«J^K^ ; h y ■^7 Ay h + -> h\ ■)- b V 
'!7Ajii h + KWJ: T<fT;U* y^MT;U3 + v' K ; T 
TtK, T>^— T/y ^y— ;U^^(7)J;-9?'j:7> 
=e-T^S«r*lf ^ i t -5, 

[0 0 7 4 3 JS:jSSJS{±, OlCTiMS Ot-eiO, »iS 
(Cl±. 2 0 7iS4 OX:xSb^o 

[0 0 7 53 S:)S^Wl±, 1 Oi^Tbmz 4^rar-*.t3, 

50 [0 0 7 63 S:jS*^7^. *aSroafi*J<b-&% ( 1 b) 
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to 0 7 71 m'^titiiit-^mi'jmfih^it'^-i^. m 

( 2 ) r 1 3 <@roT u -;uS-e{ltSSS nfc 

y i/T y«-CT 'J -;HS*<SgS^ nf;; l TiM 3 (@© 

[0 0 7 8] Mffl^n^Sg^Jt p< 

[0 0 7 9] m^^n^mTtnt urti. mn. Jtitts 

to 0 8 0] JE;'3l±, ilttcKSCl'^JtN*^ ii:^ 1 TiM 1 

o»ffiT?ff'^£i^n-&. 

[ 0 0 8 1 1 ;K)Eiaigli. 0 tTiM 6 OTC JfS 
ict±, 2 0 7iM4 or -Z?*)-!). 

[0 0 8 2] RJS^WII. 1 0 ^TiM 2 4 ^HT-fe •) , 
ifjglcli, 17iM3^P^|-eS.*, 

[ 0 0 8 3] S:p£:*«-7^. *SK:<^Sfl*]ft-^( 1 b) 

[0 0 8 4 ] n<hnfzit^\.i. 'j^ti^n. nm. m 

[ 0 0 8 5] r 3 {iror U nfO 

[0 0 8 6] -eroii^lc, ^ffl-r*^?f'Ji:L.r{±. 
■tr V , h ;u > , + V U V © J: -7 J^t^^SISi^ffcTKIgli : 

p<g=-U>^a h\ i'Dn^^UA, ES^'fti^^^ 1. 2 
— v^^ana.^'V, i7na'<y-1^>^ vi'ao'^V-tfv 
6DJ:-9!^E''Nay><tfl?{t7K*3S: y^y-^i-, jo^'y- 
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^f^h y^m ; *;uATS N. N-vp«^;i'*;uA 

2 -toy N-^f-^Uc'n y iJ/ 's+^J-p'^ 

;i,*x*n h y T S K® i T /jT S : t 'tl 

t::, PM) >Z.(±T;u=i-;ua tert-r^y- 

10 0 8 71 fiSffl-r-SKt UTti, if^tcti, »1?3Z.C± 

10 [0 0 8 8] aciajKt±. otTiMe ot-^^y. jfji 

i:l±, 2 0 7iM4 Ort?*-!.. 

[0 0 8 91 j^fC^Fa^ti. 1 0 ^Tbm. 2 4 ^fK-efe 9 , 
5f®(-(±. 1 7iS3^ra-^*.5., 

[0 0 9 01 RlSSs^T^, ^SJSroBWfb^l^d b) 

(3 r->y;usj ro^ii, ^<t7^ 

h^r^juT v^E^-!?/.. »fb7K^K, mt7mm-ti 

<b^!|^-^?^-r-l.*\ Xt±. KM, 5'>x;i'.-frvM, 
/N-'? h^bji-vxyuz-frvie, h y 7;U3|-aifl6^ hy7;u 
st-n y ^' vx;u*: >Kro J; o nc*«l®3llitg®?ro J; j^j: 

[0 0 9 1 1 fSi, »lgT-:^-V{wJ:i5^S-r*J&&tc, 

[0 0 9 21 mm^ini>mmtL.x\.i^ as^rss-ti- 

+ i/zs. 9 j:-^ U V r y 3 V ^ g^^l/Ji-x^KO 

J; •9/j:jil-x;U51 ; T-fe h — h ^) )\^. ■< VT^^— Y y 

)V<ni. n tji^ h y ; * : Wpm<o^ 9 
[0 0 9 31 s:jsig«t±, otTiMi 0 orr*$.y, 5f 

40 acili, 2 0 717M7 or T-$)-S.. 

[0 0 9 4 1 ;SJC^rat±s 5^7iM4 8RFrB^T-$.y, $f 
jSlirii, 17iM2 4^ra-efe-S, 
[0 0 9 51 ]S)!C*^7», *Sf£:<^B6^fb-a-tl(l b) 

^A^'o^ h r7 7-r-tflc<l;oriE(^)|tgiT'§-i>. 
50 (A- 6Xg) *XISH, ^Stt^aiJ'*', A- 5XifIT- 
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m^ti^<t^ (lb) flft^HM^^RlCUT. * 
^^(^it^^ ( 1 c) 5rM^-r^XliT*>^. 
10 0 9 6] flii^m<Ol5mU {Sffi»<^aSt-J:-pTS 

lt^<^.<^ MXit^ " Protective Groups in Organic Syn 
thesis" (Theodora W. Greene 1981^. A Wiley- 
interscience Publ icationJSiT) iztEW.(Oy5'i^[z J;: -d 

[0 0 9 7] #tc. -sas^^ msmr iy jvm^it"^^ 

[0 0 9 93 fi6ffl$n^SSiJti. 7i<^S^L-^-r<. K 
-r h ^ t ^'07^7 >^ v-3i^;i.jL— x}- 4^ -9" > 
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[0 1 0 01 ^m^n^m^mtLXit^ 7mitv=^^ 

>^^T^S)tf'g>^^;6<-e^. ffSdil. Ty=e^rx 

[0 10 11 raCiSJSCi. OtTiMB Ot-efeO, Jfjl 
10 lw(±, 1 07iM4 Ot-Cfe-S.. 

[0 10 21 1 0^7iM2 4^rat?$.'?. 

ItB^^^lHL, MTKeSM^^^^ i^'t'A^T-lgSil^. 

[0 1 0 31 m<^tifz<t^mi. 'jmui^ii. s-^, 

20 [0 10 41 Bui!iL^c4'ra** ( 3 ) (±. J^IT B 

[0 10 51 
[<t8] 
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(7) (8) (9) 



B-3 



(10) 



(3a) 



^^^^ " "^^i^ 



C-2 



(11) 




C-3 



xo 




D2i 



(11) 



D-1 



(13) 




D-3 



xo 




HCT' 



(3b) 

y ^ U VXCir^ K 7 y ^ b >a*^ L . Z 
10 10 6] R«(DflttBiS?rJfM-r'i>S^: LTCi. miai 

[0 1 0 7] R''RlfR'^i±. |5l— r*S)oT7K^J!^?^ 
[0 10 81 R'^'it. R''RZfR'^7b^~mizfj:':>xmm 



V ^ V y ^ ;i'S(7> J: -7 3^<j:^ > V ;U3i- 4^ y ^ ;U 
;l.:r^;U'> U ;i/>f V7*n f;u>' u 7^ 
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[0 10 9] BrtRi±c-m-emm^mmmit-^mr'$> 

Ut^^ (7) c±. &.T<oi5m-^. m.m-ti>ZtTb^T^% 

[0 1101 ■rUt)t>. 5.6-V-1' V7°n fU 

•7'>D-r;U=i-;^%till|jlif4i: 5Cfi^ a D. Youssefye 

h. J. P. H. Verheyden, J.G.Moffatt. J. Org. Chem. . 44, 

1301-1309 am))oi5mizmcr^ it^m (6)0 

rxj OSP»*<*^ll?l-tB^^-5Yt^!^SrSBSL, <!k 
SCSRCr.Waga, T. Nishizaki, I.Miyakawa. H.Ohru 

i, H. Meguro, Biosci. Biotechnol. Biochem., 57, 1 
433-1438 (1993)) (X =Bn©«-^) (Dljmzmc-C^ it 

[0 1 1 1] J*(T, B7iMDS©#Xmi=-P#. PL< 

(B^) 

(B- IXg) *Ifll±. i^S-tt^lPJ*. ^Sft«iO# 

^£T. mi&<Di5mx'm&^ti^<t'^m (7) ic. ajiins 
^AM^srssLT. {b-^iii (8) ^mm-r^xm-c& 

[0 112] <^ffl$n-i.?gS'Ji:LTt±. m^it^ 
D i 5^ >Xt±EamiKlli J: 'it'' ^ D y ><t;K<b*^!l ; 

[0 113] L-C(±. $f®ir(±. 

HJa:^;l.T5>. f'JvV, ^;WT = y try v > 

[0 1141 Mffl$n-i.IftllS«AM^i:Urt±, »ii 

[0 115] ^Rjjsaen, ■ffiffl^n^sum^!^. ^ 

SiJ, l«^«t^J:»)S^J:-S.*^ - 1 0 0t7iM-5 

0 r -e* 0 > Ji(-li. - 1 0 0 °C7iM- 7 0 "C -eS) 

[0 1161 Kmrnmit. mm^n^mmt-^m. m 

[0 1 1 71 SJ^^*§7^. *»£:coga<)<t-&!^(8)l±, 

SJ^rSS-f -i) c i: T-?i ';>n'i.. 
[0 118] mihtitzit-^lt. Smt£H£. fi?!l 
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(B - 2xg) *xsi±, ^Rmmm^p. b- 1 xst- 
Miit$n-5<t^!t^ (8) ic. vryftsssrSJSLT. 

<t^!^ (9) ^rSljg-r^Xig-r*)^. 

[0 119] mm^ti^mmtLxit. m^m. 

31: y^bVi'a'J h\ J'oa.i»;UA, l, 2-i^9a 

[0 12 0] {^m^n^->T yit^mtLxii. 

(J. KCN. NaCN. ->T V{t h U > g^;U->7 V^«:*lf -5. 

[0 12 1] ,s:fc;sat±. mm^n^J^-mt-^m. m 

Or-T?*!?, 3 0t:7iM7 0t-^^S).5.. 

[0 12 2] B^fBmmi. iim^ti^mmit-^^. m 

20 oi^jbrni zmmxib'o. tffmizii., mmzmr^x^, 
•5. 

[0 12 3] RfCS^T^. *aC©gWYt^4^(9)t±. 

[0 12 4] m'htitzit^mn. i^tjii^ii. -^m. m 
30 ( B - 3 urn) *xgi±, :^r&tmm'p. b - 2 x?ir- 

©Jt^n-Sft^ (9) (c, S7cSiJ«r;S;)SL.T. -ft^ 

(10) ^SJg-^'&Xig-PS.'l.. 

[0 12 5] ^ffl$n-i.^^Ji: UT(±, t^Uii. 
>^'a>Jh\ J? an.1->;UA, 1, 2 - v :7 a >X 

<t7i<.mm : h ;i/i>, + V u v<o J: 9 nt^S 

3.-7- : T-b h >^ y^;i/ji^jwy h V, y g=-;w 

7^j:y h >«^?rS>tf*ii:*^T'#-S.*^ ^ifiglcci, 
yWtjKftTK^Hi (#(-^ yg^U>7a 'J K) T-fc-S.. 
[0 12 6] ffifflSn-SSTcSiJi: LTH. 'J^vrr=^)V 
T;l^S — AtK^. h h + i^T^L-S — AtK^^^ 
*tf-i.ci:*<-e#.5*\ iff alii*, v'f V7'5^;l^T;U5 

[0 12 7] s:faiaSi±. ■(Sffl^ti-i.llWt^!!^. ?t 
50 SiJ. jl5cSiJlc:<t •5M'i£-i>*^ - 1 0 OtTbS- 5 Orr- 
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[0 1 2 8] R)S^Ffl{±. mm^ti^mmit^m. m 
to 1 2 9] ac«^Tt^. *a^?<^ae<j<t^!^(i 0) 

[0 13 01 »t.n/-ib^#ii±. 'iJiinj:t.if,. nm. m 

(B-4X|i) :$:l*it±. ^SttSSJtp, B-3X^iT- 

^^ti^it^m (1 0) mtzM^ki^lx^ Am 

0]lJ|sWt#ii»©-^-e**{l:^ (3 a) irWt-tm 

[0 13 1] Mffl^n-i.^S'jt uTii, m^it. 

■b n V ; L- r <D .i -9 /<£ T ;u =1 - : if SI? * -5 i: 
d^-et-Si^ T;l'3-;Hi (#tc, oi^^y- 

;L') xi)i. 

[0 1 3 21 fieffl^n-SSTcSUiiLrti. ^J^tf, ;!KI!I 

[0 13 31 a^;s)K(±. mm^ti^mm<t-^m. m 

[0 13 4] ss^r^ii. ^m^n^mn<t^m. m 
m 1 2 ^wr* 0 . » aicii. 3 0 ^Tis 5 mm-c& 

■5. 

[0 13 51 RtEiis^T^. *Rf£:oB6«J{b^(3 a) 
gW<b^#)^#t.^*1giS^»l6L, m7i<.^m-7cr^ 

[0 1 3 6] m'i>titzit-^m±. 'ii^'ij'iif. ssfe. 

(CS) 

(C- 1 Xg) *X*il±. ?FgttSS«J*. 
laii^n^fb^!!^ (7) (c. MfbSiJSrSfCLT. {b^tl 
(11) ^Sit-r^xjir-*.*. 

[0 13 7] ffiffl^n-S^SiJt LTti. eij^lf. 



(29) !|fr»S 2000-297097 

56 

;^j^<b7Km3i : v-f h + •> u >co j; o /j. 
T^sm^bTK^S : J* U > n y K, ^' a a*;UA, 

□ 'O-b'VCDJ; •9'U''Nay><b«fb7j<lga : m^:s.=f- 

®(3i±. ^NDy>rbgSYb*^fi (Iti::. p'f^bv^'ay 

[0 1 3 81 mm^n^mmtX^XVi.. X^XSwer 
n)i6'fbfflM^. T'X-v-^ > (Dess-Martin)M'fbffll^*, 
tr y V V^Sife • H®fb n Z.^#: ( b- y vJ^ -^z A ^7 
ani^ny-h, try i?::^';? Ai^i' ay — h ) roJ:o7i£ 
HM-fbi'nA^^*;^$rS>lf-l.ii:*'!T-#-l,*^ Sfil'Upt 
20 aitL-rti, vS<bfflK« ("T'^j:*?*.. 
;l.;^=^v' K-5f+-9-*y ^Wi'Dy K) 7?*)^. 

[0 1 3 91 Rj^:s)Kti. >^m^n^wmc^m. 'm 
m.vcmz^y)Ws.^tK ji:^, - 1 o otT^M- 5 

ot-es>i9, »«IC(±, - 1 0 OTiM- 7 0t;r-S)-5.. 

[0 14 01 Risi^rati. ^^tn^wmc^^. n 

m\in. K'^<^mz.i.r,xwi.^t''. mm. 305^ 

TiMl 2^^T-*0. Jf®i::{±, 1 TiM 5 B#F^T- 
[0 14 11 ;^*S.7»> *®SroSe*Kb^!|*l(l 1) 

s?{b^j?r^)^L. wj^Wi-^m^mmx.. tk 

SW<bB-!^^r$t;*«g«r^giL. M7j<i5SK^^^^ 

[0 14 21 Ji-in/cfb-a-i^ti. 'S^MfihKi. nm. m 

(c - 2X@) *x^{±. :T^gl4^J*. c- 1 xs-e 
Siit$ti-5<b^!K3 ( 1 1 ) t^s tim«M^?rs^;uT, 
<b-&i^ (12) *sstii-r-5xgT?s.-5. 

to 1 4 31 ^ffl^n^^gpjt UTC±, fi^j^tf. -v^-y- 
40 V. '^7*5' y ra-r s^j^-t^^i-o j: o T'.jigas 

a -tf > © J; T n£/ ^ a y >{b]K(b7K^S : mM^^ 
;KDJ: T<£i-7^;m : T-lr h j?* ^;UjLf^;uy h 
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F) -Cfe-S. 

[0 1 4 43 ffiffl^n-Sl^MtLrti, •!7^' .y7^^' t(W 
ittig)I^^N j:.^ >X(Horner-Emmons)IS 

t^'-V > (Peterson) SJSM^, TiCU-CHzClz-Zn 
JkRUBM. 7^-'<(Tebbe)l^^^?r$.tf-Sii:*<T-#^ 
*\ 5fiat-t±s -c -y -5" tS*^, . JL* vX 

K^tf x-'^KM-es. -5. . 

10 1 4 51 ^SJKt±. ■ffiffl^n^^m^t), g 10 

iii^igi«an^j:»)S'S'5*<. -2 ot7iM2 

0"CT-*)O, $fiSl-t±> 0t-e*.-5. 

[0 1 4 61 sKi$iat±. ffiffl^n^i^m^tis s 
Ml 2^Pb^. 5f®(-t±, i7bm5mr^-c^i> 

[0 1 4 71 Kft^mj'ik. ;*^SJt;©@Wft^!t%(i 2) 

5r L . 4R7KeSK-7 r ^ ■> 
S^PJ$rS*-t-5ci:-e»e>n'5. 20 
[0 1 4 81 »f.n/5:ft^t±, jejgntt.{f. SS, 09 

(C-3XS) *xiii±. ^ist±mm^. c-2xs-e 
iajfi$n^fb^!i^ (12) (o^vy ^ xo^mmizM 

J?fl<jt3*K»«r«AL-C, <fc-&i|^ (3 a) ^rSUS-t-SX 
[0 1 4 91 ffiffl$n'5^aiJi:LrH, e>JA(i. 's^-tJ- 

■•J-y>OJ:T/j:':r h >3S^&*tf«-i:;6<r-#-5*^ »)S 40 
tct±. ai— (#tc, -r hvk Ka7 7V) "e* 

[0 15 01 {£ffl$n^aSIS*i: LT(±. jK7 v 
vTS;U*rv>. ■tr + ->;l.7j<v>. 9-BBN(9-/-J<7 fv 5^ 
a [3. 3. 1] y » * I i # -5 JfJStc 
ti, 9-BBNT-$)-5., 

[01511 iSicssli, i«ffl$n'&iim^ti> m 

dli, 1 0 75M4 OTCT-i-S, 

[0 1 5 23 jaSB#F4C±. <Sffl$4a-5Ill4<b-&!|^. m 50 
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UMi. ;RJ^;j&B{cJ:OSnj**\ Sl^. 6 7iM4 8 
iifjSl-Ci, 1 2 7!;M2 4 ^Fslt?*)'!.. 
[0 15 31 SfEI^T^. *aSoa6<J{b^#l(3 a) 

^tsmmm «r^st l , mthsskv r ^ -> -e^j^ 

[0 1 5 43 ?#^.nfc<b^%|{±. 'iJ3I^J:f.ti, m 
(DS) 

(D - 1 Xg) *Xat±, i^Stt^^J^i^ C- 1 Xigie 
Sig^n^fb^ii^ (1 1) tc, «K|gK«5rat^U-C. 
Yb^!^ (13) «rSljg-r-5Xe-pfe«., 

[0 15 51 l^ffl^n^^giji: LT(±. -v+^t 

mSt^=f-)\^. WKT-ot;!,, j^ifvoi 
dH. r;Mii (ItJ-. -T^h-^t Kn7-7 V) I?**) 

7i<^mm miz. ^^vy^av k) t?*.^. 

[0 1 5 61 ffiffl^n-Stii^lgSSSIt Ltrti, -^r-fyT^ 
-f t (Wittig)P^. • a^^>X*(Horner-Eiiimon 

s) KM* * «f c *^T- 1 ^ . 

[0 15 71 aSSttli. «ffl^n^]^*4{b-&fe. ^ 

^iz^'omrji^^K m-^. -2 or7iM4 or-e 

[0 15 81 as^rai±> mm^tL^^mt-^m. m 
^m. m5^izj:-z,xmu'hif^. 3 o^^t^mi 2 

[0 1 5 91 as«*7^. *ac©sa*j<b^ti( 1 3) 

■^tsmms «r L . *s7Ki5ftK-7 ^ V L^rnx'^m 
[0 1 6 01 n^ntzit-^ma. 'i®t£^.tf, ^^a, 09 

(D - 2X11) *Xiet±, ;R§ttS^J*. D- 1 JMX' 
Sk7^^n^<t^m (13)1^. il^cSJ^r^JELT. <b^ 
!^ ( 1 4 ) ?rSjt-r -5 Xig-e 
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[01613 *I?iti> A- ( 2 ) izmcr 

^-e*)-5i®^tct±. ilOXiei^iJ:*), Yt^!^ ( 3 b) «r 

(D-3XS) *X?il±, :T^Stt^^J*. D-2Xigr' 
©jtSn-SYt^il^ (14) iz, MTimtKltt-itX. A 
5*rolli|KHk^«— ^<b^ (3b) *r$tJS-r* 

(a) R"i:R'^i:*<-^i::/j:orffillll^-e$)^J©^ 

[0 1 6 23 fieffl$n-5S7c?PJi:L.r»i, mA.li. tKSI 

> $) -1. 1 M±7K^<tT ;i- 5 — -7 z. U ^ A -e* ^ . 
[0 1 6 33 jSJJ^Sati. ■fSffl^n-S^m^il^!!. ^ 

•9. »®tci±, 1 0 7iM4 otr-*.-s>. 
[0 1 6 43 SJS^Wli, ■ffiffl^n^lPWt^^I. ^ 

m 1 2 ^p^-e* '0 . jfistcii. 3 0 ^Tis 5 ^ra-e* 

-5. 

[0 1 6 53 Ri^mT'ik. *as©ew<t^^(3 b) 
[0 1 6 63 m'bntzit'^mi. 'Si^tim. Sis, 0ij 

( b ) R " i: R i: *^7Kig«>li^-eR > Z^fUmO. 
R '"Ti^v- 'J ;USco^-a-(-l±. A - 5 XJi© ( 3 ) (O^jWi 

izmvxmm-t^ztib^x^^o 
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[0 1 6 73 R'°*wvv;uSiOJ:on£T7;i'+;i/S : 

V + -> y f - ;wS© J; -5 j'ji'O V v y 9^ ^I'SX 
li-^ > V + -> ^ ;uS« J: T 7 ;U3}- + -> y 

10 

[0 1 6 83 fleffl$n-5^Ji:LTe±. «»J;tlf. 'O-lf 

> , h > , + V- b > CD J; o t£i?mmm<t7mm y 

g^UVj-oyK. i^aa^syl/A, EamftK*. 1.2- 
Vi/viu3.9y^ 9aa^>-\f>^ v^i'an'O-lf >© 
J:9^j:''^ayWt8t<b7K^5S : Tir h-h U;!/, -YVT" 

N- vy 5^;u-^;UAT S h\ N. N-v'y 5^;L'T-tr HT 
5 N-p<^;i'-2-trDi; k>, N-y^;n^a'; 

[0 1 6 93 BUoWi&it. mm^ti^mmit^rm. m 
[0 1 7 03 Kmf^mii. mm^n^WMit^m. m 
-5.. 

[0 17 13 m^mj'^. *KJS«B(KJ<t^(3b) 

[0 1 7 23 m^titzit'^mii. « 
[0 1 7 33 *l6H^ort^1^ ( 1 ) ^ffli.^. J5tTlcai'< 

40 [0 1 7 43 
[ft 9 3 
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^)im) Sr^xL. R'Ut^ y^-.TsTt.^jum. '^^-t^^ey 20 
a^-C^aa (T)i^z3^zy) 7 -< >^^ivSg|- 
(E - 1 TM) *Xgt±. :FStt5§a^J^». A^-eMiS^ 
n^^t^m (1 c) i^:. {SS{kK^4JS:iCLr. 
(15) $rSt5g-r^XliT-*)'i)o 
[0 1 7 51 <»ffl$n'i>^Ji:Lm. $f®{ct±. 

y^b>:7oU b\ ;7aa;f>;l^A, EHJfe^ti^^. zy ^ a 30 

: T-lr h 77'^a^ h U J: -9 ^'cC- 40 

b V Jl^m ; ^^Ji^^T ^' h\ i^^^JlyTt-Jl^^T ^ K (DM 
F) . v^^;UT-fe hT^ K. 'N^-y-y ^;i^4-NX;^n h 

tj:t^t<$>\.f'htl. ^i^izBrntzlt^ ^^ayyitmit^m 

m m\z/^]^>^av K) . 5r#iKT^ > (ittict^u 
v>) T-^^o f£ffl^n'i){sa<i:pt^t LTt±. 5" fit 



7^ h'm^m^^^m^izit^ ss> ^g^fflt^'i>o 

^ ^;i.T ^ y f U V t'o U iy J f U V >^o^g^s 

y ^;i'T^. y tru y i^y try v>-z?fe-i>o 

[0 17 6] mnh\.X^ ffi«<OJBS^ffli^>S^^l:: 

[0 17 7] jaCSSti. 1^ffl$n>5»!l*4. M^. 5gSJ 
/j:<i:t::J:»9®S0 7iMl 5 or-eS>»9. $f^Sl::t± 2 0 7i 

M 1 0 orTS)'i)o as^Ppiti^ffl$n'Sj^i4. 

^S«J. aSSjK?^j:^*t-ct ilS 1 TiM 1 0 0 

[0 17 8] mMT\^. ^m:s(omm\L^m\ s) 
[0 17 9] mhnt^LWL^M-t. 'SL^uhKU m^. m 

(E - 2Xg) *X*iti. ^^gtt^S'JftJ. E- 1 XflT 
M3S$n^ft^% (1 5) ic. T^r^ bfbUS^fflc^ 

g^ll-T;^3+v7^^x7-< vS^j^JELT. ft^ti ( i 
6) ^St^-T'&XflT^S^So 

[0 18 0] ^Wi^n^m^\h\^x\±^ mtAz.w>m^^- 
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[0 18 11 <seffl$n*=e/g»-^'aD (T;b=i + 
->) *X7-f >fSt L-T(±, fiaj^iJ, :7 a a 

i/*;^^-^, ^'nn (v'C V7"n t:;l/T5. y) p« h + 

n (v-f V/nl^;l.T^ y) ^ h *v'*;^7 -f >n 
[0 1 8 21 ^yjaSl-^'an (T;W3 + -» ^x^^- 

= y e y V(7) J; 0 ?!x«ilfflT ^ h >; y ^;1'T 5 

[0 18 31 'ffiffl$n«.vS«l-T;L'n4^->*;^.7-f > 
!li:Lri±. b'x (vW- vrotf;UTi y) -> 

Tyih*iy*;^7-f V. fx (vJL^;i-Tsy) ;^ 5' 
>;;^;v;i-x— ^l-j. h + v*;;^7-<>, t';^ (v'fVT'Eitr 
iVT^y) (2,2, 2-b U ^'nnih:^v) *X7-i'>. 
fx (i^-T V7'ot:;UT5 y) a a 7 ;uy h 

+ 4-^X7-f ><DJ:-9't£4-vX7-< >ilSSrS)lf'5C:i:*< 
t(f&l^it. fx (v-f V7"af ;UT5 y) v'Ty 

[0 18 41 vS^-T;1/=i + v.1;X7-C vf««rffli.^-5 
[0 1 8 51 SfESSCt. a^O;"!; 

M8 oTc-efeo, JfSt-{±, maT-$)>5, 
[0 1 8 6 3 ;KPo^wi±. ■(gffl-r -5.11*4. urn. i^mm 

-1.. 

[0 18 71 RfESIT^. ^RS^(DSff^<t-^^il 6) 
•> A^T'SgfiSft. ^« «rg*-r -5 i {c J: o 
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[0 18 81 xt±, *xgc±. :^stt^sj<*' mmi:: 
a) . E- 1 T-sjt$n-5<t^ (1 5) ic. h'jx- 

(1. 2, 4 - h 'JT^UyU) *X7Tf hlrRJc?L7t 

6) «riaig-r*xgTffe-5., 

[0 1 8 9] raSSjKt±; mzm&ifJ.^'^yb^ m^- 2 
10 OTiSl 0 Ott?*"}. 5f®l-l±, 1 0 7iM4 orr-ife 

[0 1 9 03 R^D^reici. iim-r^wM. um. 

t=l±. MS-eSJSLfc«^, 3 0^T-4>-SR)S*^7^. 

*RJlc:©BW<t##Kl 6)14, m^it. Kim^^mi:m 

mm. m^ii. fiitss> mmxii^ h ir^y ^ - 

( E - 3 XS) *X*it±, 'py^i <thl r>VlJcff) E - 2 

r-Siigsn^^b^!^ (16) , su\ fi(raw7^'u^^ 

i5mizx*). DNASft-&fi£«-h, afi<)ro7^ y Id-? b 
[01911 mm(oj^ i^u^^ i^-mm^n-ot y =c5f 

v-?±«/+xXsfva7S r-f haicJ:.S*T';l/3 9 2 /j:i:' 
i:FS^^'tSOS^ (Nucleic AcidsResearch. 12, 4539(198 

[0 1 9 21 X, mmiz^y). 9^:ti-hfb-r-i.is^ 

C±, B5||ro(a*^-r h7JL^;l/'?=-';77AvX;l-7>f K (T 
ETD, y-Xv^ K/<^'jfvXxAXtt) . BeaucageM 
^ (S y*'T?±) ^«0 3ffiroy >i?i::;S:JE:L-T^:^Ji— 
b Sr?gfiE-r-5K^«rffllN,3S:|S..(Tetarhedron Letters. 
32, 3005(1991). J. Am. Chetn. Soc. , 112. 1253(199 
40 0)) i5tt©:&!*(=JSl:;T^:i-i-b^^<*;5r»-£.^*^iiJ 

[0 19 31 m'btli,mM(D*') i^:ir^ h-^i^ 

«m mmm<Df^mi: h p l c r-^«T-r c t ic j: o 
[0 1 9 4 3 mhn^^ y ij*;? u*^ K»)S<*oiis 

li. ? :? U^v K^fili: UT. 2 7!;M 5 0 fit's) 

0, 5filict±. 1 0 73)^3 Offi-C*.-?.. 
[0 1 9 51 mhtltz^')::l^9\^:ir=f-YmmW<Oimm 
50 ^R!ct6Rtf7i'bT— t^^iWttli, OTro:)?Jitcfii 
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im^i5m 1 ) mi>ntzm^(o:t- ^ b^g^ mm 
i^t. ^i?iw^ige?|J^rW■r-5^>oDNA*>i.t^^±RN 

L. atPJatt (Tm<ii)-$ra'J^f-l..li:(;:J:'9. *5IB^ 
[0 19 6] U h U -^A^^sTU =f5f U:*-^^ 

■9->7-;us^«r. mm^'pimt^ ^ra^A^(^•r^0o< 

a» UV-2100PC) (0-k)\^M\^X-. ■>)->^)im^^ 
2 Oti^'i 9 Ot:S-eSft$r'>L-ro±#$-a-> 260 

— If h U ;^ - MlgBI«?R, V K ? ^ UT— »f P 

1 (DiS-a-PK^ K U A/N- -y 7 T ^ n-l.. S 

> L r KS* X * V Ji-X T- 7 — fef (DJS^M g ^* , 
SJK(±0~1 0 Ot; 9. $t>tc3 0-5 Ot 

[0 1 9 ly-ssmWi. ^^uvvts >e3P» (e 

DTA) ^riD;i> 1 0 0"C-e2^iaiDj^-r-l.^i:t-J: 
10 1 9 8] 3}- y rf 7 i7 K<Dg|M<DSa{=l±. 

PLC) ^BrRJS^figiKj^felil (J^^ 

[0 19 9]_*ISBfl©-)i8^ (2) -ea^sn-SfllitSr 1 

mtLxii. m^ii. M^j. ijy-b/i-m. mum. m.M 

T 7 t'T 3'A ; T'+ X h 7 > : T'yU V V«> J; -9 ''.t^tS^x 
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'J yM^mi^ : : ao-Y Kv-'J * : f-^-A, V 

•J AOJ: o /iSSSti : iry ; 7^)vm : 
le-j- h y A : D L □'f i/ > : Bi8&i^-^ b y ajs ; 7 
'^7 u ;^^5iiS-^ h y a, 7 y ;ngii?^ -> aco j; 
10 9 'ii 7 y ;l'SitK^ : MtKSSE. Sie7j<«l#/(73 J; n 

troy K>, Ti^ar^-zK St/, msimmmtnm(n 
it^mi:m^f^ztt/<-e^^, ) , m^it. ffi 

20 >!j;l/;K+->»;^5^;VX^-^-^ h y 't/A, ?glS/-K 

y lf^;Hfn y K >«) J; o 'ifb^i®!*^ n/cr'vr > • 

SM^X7^;u51 : a &7'5' y — '<>v;1/T;L'=j — 

igfb'^V-tf;L'3^'!7A ; 7i y-JU, ^b'/-;K7)J:T 
/j:7iy-;HS; a1f-;L.; r-t Kaffir ;St>\ 

[0 2 0 0] ^oMffl«t±i^tt, sp.m. ^^i3^miz^ 

TKt UT. 0. Olmg/kg (»i U < 0. Img/kg 
«jfi) X UT, lOOOmg/kg flsfi (»4 L < l±. 10 

Omg/kg #:«) Sr. »MF«3S-^(^^^ICI±. IlelS 0 , 
TKi: LT. 0. OOlmg/kg #:« (»i L < 0. Olmg/kg 
WS.) . ±KtL.r, lOOmgAg (»tU<t±, 10 
mg/kg #;«) Sri 0 1 7b^Wmm.mzm\:^x^^-t 

[0 2 0 1 ] 

mmmi mmm i ) 

3' ■ 5- -v?-0-^ > v;i.-2- -0. 4' -C-^» U >-4-N-^ 
(0!l^<t^^# 2-34) 
1 1 xnhntzit'^ (6. 80g. 8. 86m 
mo 1 ) Sr. t-y v> (13 6ml) l^^IPL, 0"Ct^ 
?$*Pa, 2 NTKKft-^- by:' AtK^jK (68ml) SrSO 
A. mST-mrBlitfliLf;:. RJCIIT?^. J^lE^Sd 2 0 
50 %B^M*Sr}STL, SJCJRSr^ifPLfc^. ^^oa;j-wi.A 
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m^L : ^.9 y—Jl^ = 100: 

3 ) . Si^it-^^ ( 3 . 3 3 g . 6 . 0 2 mm o K 6 
8%) «r»/cp 

[ 0 2 0 2] ' H-NMR (400MHz. CDC 1 3) : 8.64(2H. br 
s). 7.89(2H, d. 7.6Hz), 7. 64-7. 60 (IH, m). 7.54-7.5 
1(2H. m). 7. 48-7. 37 (3H. m). 7. 36-7. 26 (8H. m). 6.18 
(lH.s). 4.70(1H. d, llHz). 4.60(1H. d. llHz). 4.55 
(IH. d. IlHz). 4.46(1H. d. 2.9Hz). 4.42(1H. d. IIH 
z). 4. 10-4.02(2H.m). 3.89(1H. d, 2.9Hz). 3.75(1H. 
d, llHz). 3.62(1H. d. llHz). 2. 34-2. 26(1H. m). 1.3 
9-1. 36(lH. m). FAB-MAS (mNBA): 554 (M+H)-^ 

r -0. 4' -C-JL^ U >-4-N-^ ;b->^ V > (mTT^ 
<t^^m^ 2 - 2 2 5 ) 

mmm 1 x-m^titzit^m (2. 06g. 3. 72 mm 

o 1) «:M7Kv^nn;^^> (317ml) izmmL. 
- 7 BViz<^&LtztZ^X-h U ^z3U7f(^y (1 . 0 
M in v^oD^ :$^>) (3 1. 7 m 1 ) «r?gTL/io 

-7 sr:x*—mrsmwLtzi>t. -2 ot:^T-^-:>< 0 

#?aL. raC#S«:7K— :ft^o/N';^tcoltT- 2 Ot;*- 
QX:(Dmr*2i^mmWLtz^ (l 2m 

I) %:y^r>< *9?STL. 1 O^mmWLtzik. jKMzK^ 
b U '^/.tefP/lc^^K^r^j^^ST-PiDiiTp H 7 - 8 tela 

ISSIL (ix^DO^ ^ V : y 5^ y->»b= 10 0:5). 
afe@f*:cog6<ji|^-(l . 2 1g. 3. 2 4mmoU 8 

7%) ^mtzo 

[0 2 0 31 ' H-NMR(50QMHz. DMSO-de) : 11. 23 (lH.br 
s). 8.70(lH.d.7.2Hz), 8. 00 (2H. d. 7. 5Hz) . 7.3-6(4H. 
m), 5.97(lH,s), 5. 35(1H. dd, 5 and lOHz). 4.10(lH,d 
d.5and lOHz). 4. 03(1H, d. 3. 2Hz). 3. 95-3. 85(2H. m) 
3. 83 (IH. d. 3. 2Hz) . 3. 65-3. 51 (2H, m) . 2. 06-1. 98 (IH. 
m). 1.26(1). 
FAB-MAS (mNBA): 374 (M+H)^ 

(mmm 3 ) 

2' -Q. 4' -c>ji^ u >->^ V > (t^mt^^m^ 2 - 

3) 

Sl3SffeC?!l2r-?#'in/i:{t^Ja (0. Ig. O. 2 6 8mm 
o 1 ) ^mmr >^-T - y (1 2ml) 

6m iO. 0 5 4 g> 7 5%) ^mtzo 

[0 2 0 4 ] ' H-NMR (500MHz, DMSO-ds) : 8. 18(ia d. 

7.4Hz). 7. 10(2H. br). 5.84(1H, s), 5.69(1H. d. 7.6 
Hz). 5. 27-5. 24 (2H. m). 3.86(1H. d. 3. 2Hz). 3.90-3. 
78 (2H. m). 3.76(1H. d. 3.2Hz), 3. 56(ia dd. 5. 5 an 
d 12Hz). 3.49(1H. dd. 5. Sand 12Hz). 2. 01-1. 93(1H, d 
t. 7. 5 and 12Hz). 1.22(1H. dd. 3. 6 and 13Hz). 



(35) 4trffl 2000-297097 

68 

FAB-MAS (mNBA): 270 (M+H)* 
(^0^14) 

5'-0-vy h^-> h U^;l.-2'-Q.4'-C-Ji^l.>-4- 

imTTsit^m^^- 2-39) 
mmm2X*m^ntz{t^^ i\ , 2 9g. 3. 4 6 mm 

o 1 ) ^m7Kt^y v>T-*8Bfltt7wt. M^msT. 

trU v> (26ml) izmmLtz. ^itiiz A , A' -v 
y h »J^;L'^^a7>f K ( 1 . 76g. 5. 18m 

mo 1 ) ^rJ^ADL. MiSLX—mmWLtz. KUt^mmiz^P 

10 mco^^y-ji'^tu^tz'^.mm^n&TmmL.jK^ 

-«rfflt>Tipt»L : 1 0 

0 : 5) . ^feT^iW^rXttcogMI*! (2. lOg. 

3 . 1 1 mmo K 9 0%) ^mtzo 

[0 2 0 5] ^ H-NMR (270MHz. DMSQ-de) : 11.27(lH,br 
s). 8.59(lH.m). 6. 92-8. 01 (19H,m), 6.03(lH.s). 5.56 

(lH.m). 4. 17(lH.m). 4.08(lH.m). 3.86(2H.m). 3.77(6 
20 H.s). 3.24(2H.m). 1.98(lH.m). 1.24(lH.in). FAB-MAS 

(idNBA):676(M+H)-^ 

inmm 5 ) 

5'-0-vy h^-> h U^;lx-2'-0.4'-C-J^^U>-4- 
N-^>y>Y;U->^ix> -3'-Q - (2- i>T 

3 5) 

jlifefi?!14-e|#^>n/i{t'e-i|^ (6. 5 3g. 9. 6 6mm 
o 1 ) «r*S7Keu vV-e^taiJiTKL^^. M^«85T. 
^7Kvi:7aa>^ iJ'Xl 4 2ml){3?tlSL. N, N-v' 
30 V/d fc:";UT ^ > ( 2 . 8 0ml. 16. 1 mm o 
1) ^SdA^Co ii<:?^T> 2-vTyji^;i.N. N-i^^ 
V7'n t:^;^^^□D;^^;^7^aT^ h (2 . 16ml, 
9. 6 6 mmo 1) ^?STL. :^ST 6 B#F0lffii^l^ Lfco 

WL^mWi^mm^Ym.'^ v u 't7Afi^7KitsK. fiaffi:fe^7K 

^> : h U Ji^;l^T^ >= 5 0 : 1 - v^an^ ^> : 
WKj^^^L- : b U j:.^;1.T^ >= 6 0:3 0:1 ).^ 
afe«oeflgj|% (7. lOg. 8. llmmoU84 
40 %) ^t#/io 

[0 2 0 6] ' H-NMR (400MHz. CDCia) : 1. 1-1.2(12H. 
m). 1.35(lH,m). 2. ll(lH.m). 2.3(2H.in). 3.35-3.7(6 
H.m). 3.8(6H.m). 3, 9-4. 1 (2H. m) . 4.33(lH.m). 4.45(1 
H.m).6.23(lH.s). 6.9(4H.m). 7. 3-7. 9(15H. m). 8.7-8. 
8(lH.in). 

mm\ 6 ) 

3' . 5' -f^-Q-^ > v;l/-2' -Q. 4' -C-Ji^ U > 5 - ^ ^ 

;u^Ui;> (CT^x^t'&iKgS-^ 2-22) 

##^J1 0-e»?>n/-c:ft'&ia (4 1 8mg. 0. 6 2m 
50 mo 1 ) tru v> : ^ : 7K= 6 5 : 3 0 : 
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it-r Y U ^U/nWi-^^ (5ml) «r OTC-^iD;*.. M 

[0 2 0 71 WmW7'^. 1 NffiMt^jRJSSK$:tl3«]L. 
P®^:ii^;U (^3 Cm 1 ) ^iD;tT. :^?RL.. W^SB^r 
I^StK^-:^ h U ^ i-^^iYmm (S^J 3 0 m I ) . fiSffld 
^7K (*5 3 Om 1 ) T*atf^^. M7KeilS-7^*v':7i.-e 

> :ftK:i^^^i-= 1:1). T^^l-7TX«MfeifelS 
( 2 2 8mg. 0. 4 9 mm o 1 , 7 9%) ^t#/ic 
[ 0 2 0 9] ^H-NMR (400MHz. CDCU) :.1.35(1H. d, 1 
3Hz). 1.41(3H. s), 2.28(1H. dt, 9. 4 and 13Hz). 3.60 
(IH. d. UHz). 3.76(1H. d. llHz). 3.94(1H. d, 3. OH 
z).4. lOOH. d. 7.0Hz). 4. 14(1H. d, 7.0Hz). 4.31(1 
H. d. 3.0Hz). 4.51(1H. d. 12Hz). 4.54(iH. d, 12Hz). 
4.58(1H. d. 12Hz). 4.75(1H. d. 12H2). 6.06(1H. 
s). 7.3(10H. m), 7.9I(1H, s), 8. 42 (IB. brs). FAB-M 
AS(idNBA):465(M+H)-^ 

mmm i ) 

2' - O ■ 4' - C ^ U > 5 - y U > mjhit^ 
2 - 2 ) 

HJte^jer-if^n/'crt'&t) ( 1 9 5mg . O. 4 2m 
mo 1 ) ^:^-9J-)V (1 0ml ) jwJgPL. mhtlfz 

[0 2 10] Risj^Tf^. MiK^rffiiSL. mm(omm^ 

10:1). ( 7 6mg. 0 . 2 6 8mmo 

1 . 6 4%) ^ntz, 

[0 2 11] 'H-NMR (400MHz. CD3OD) : 1.33(ia dd. 
3. 8 and 13Hz). 1.86(3H. d. 0.9Hz). 1.94(1H. ddd, 
7.5. 11.7 and 13Hz). 3.68(1H. d. 12Hz). 3.75(1H. 
d. 12Hz). 3.9-4.0(2H, m). 4.05(1H. d, 3.2Hz). 4.09 
(IH. d. 3.2Hz). G.OOdH, s),8.28(lH, d, 1. IHz). 
FAB-MAS (mNBA): 285 (M+H)^ 

{mm 8 ) 

S'-O-yy V^jy V U^;l^-2'-Q.4'-C-J:^U>'- 5 
-y^;U->'J v> mTT^it^m^n 2-27) 
mMmiX-mibtifzit^^ {\ , 4 5g. 5. 10 mm 
o 1 ) ^m^Ktru vv-e^^J^ffitTKm. mM%WT. 

fU v> (4 4ml ) \zmW^\^fz. c:nt::4. 4* 

y V^iyV U^;l/:7av-r K(2. 59g. 7. 65m 

mo 1 ) «rS5jDL. mSSi'e—mS.WX.fz. K^mWL\Z^P 

•J '>Afia«l7K^. fiafiI^^7KT-«fe?^f*. ^^^rgcHT 
-^ffll^rmML (v^aay ^> : 7« 5^7-;!/= 1 0 
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0 : 10). ^feT=e;i.7TX«eogWJ^ (2.42 
g. 4 . 1 3mmo U 8 1%) ^Mfz.. 
[0212]^ H-NMR (270MHz. DMSO-de) : 11.36(1H. 
s). 7.68(lH.s). 6.90-7.44(13H.in).5.89(lH.s). 5.55 
(lH.d). 4.09(lH.m). 4.04(lH.d). 3.82(2H;m), 3.74(6 
H.s).3. i9(2H.ni). l.99(lH,m). 1.36(lH.m). 1. 17(3H. 
s). FAB-MAS (mNBA): 587 (M+W 

m^m 9 ) 

5'-Q->^y V^jy V U^;b-2'-Q.4'-C-Ji^U>'5 
10 vV-3'-0- (2-vTyji^;i^ N. N 

-^2 - 2 3 4 ) 

»Ste«^iJ8r*?#t>.nycft^iKg (4. 7 2 g. 8. 0 5mm 

0 1) «:«^7Kt:u vv-e^^aft?]^^/^^. M^msST. 
«l*v^nioy ^ V(l 4 2ml){cmiKL. N. N->? 

V"7*at:;l^T^ > (2. 8 0ml, 16. Immo 
1) ^mPLfz. tKv^T. 2-vTyji^;bN. N-v-f 
VT^a t:;U^^aa4^X*aT^ ^-Y h (2. 16ml. 
9. 6 6mmo 1 ) ^?STL. MiS-ee^rBimi^L/'^io 
20 SlS^lK«rKM7K^^h:U'>A^7K^?R. 

l^g^jc^^b : h u ji9^;l.T ^ >= 5 0 : 5 0 : 1 — 

: fi^MJc.^;i. : h »J ji^;UT^ >= 3 0:6 0: 
1 ) . MfeT^;U'7 T ( 5 . 6 4 g . 7 . 

1 7mmo U 8 9%) ?r?#/::c 

[0213]' H-NMR(400MHz. CDCI3) :L1-1.2(15H. 
m). L4(lH.m). 2.08(lH.in). 2.4(2H.in). 3.2-4.0(14H. 
nO. 4.38(2H.m). 4.47(lH.m), 6.06(lH,s), 6.8-6.9(4 
30 H.m). 7.2-7,5(9H.in). 7.91(lH.m). FAB-MAS (mNBA) : 787 
(M+H)* 

immm \ o ) 

3' ■ 5' -v-Q-^ -OA* -C-j:^ U >-6-N-^ 

>>/^ ;uryy->> (^J^><b^1«3#-^ 1-23) 
##««J1 2 7?^»^nAc^t-&^^ ( 2 3 8mg. O. 3 0m 
mo 1 ) fU : y^y-;U:7K= 6 5:3 0: 
5 t7>S^^^^ (5ml) \zmm\.fz. ^Z-^^ 2 N7m 
iti- h y A/|H|S^^ (5ml) * 0 1 TiD;i. ^ 
iS-e 1 5 53^ffil^Lfco 
40 [0 2 14] ^lEJ^T^. 1 NieK-eR/E^S^i^SlL. 
ftKjL^;i. (*^3 Om 1 ) r^ttttiL. j^M*^-:?- h U >7 
^^*P7KJg^S ($^ 3 0 m 1 ) . ta«l6^7K (*^ 3 0 m 
1 ) ^,7j<^tS^-7 T'^iy^ls X^^m L igcj± 

T> mm^^^'ik. m^ntznmi:. i^utiYji^^u-^ 

h^v^-f-UJiOmSL (v^^any ^> : ^5^y- 
;^- 5 0 : 1 ) . T=e)uyr7.^M&mn (1 3 3m 
g. 0. 23mmoU 78%) ^mtzo 
[0 2 15] *H-NMR (400MHz. CDCI3) : 1.44(1H. d. 1 
3Hz). 2.31(1H. dd. 13 and 19Hz). 3. 56 (IH. d. llHz). 
50 3.70(1H. d. llHz). 4. 10(2H, m). 4.24(1H, s). 4.45 
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(IH. d. 12Hz). 4. 53-4. 67 (4H, m). 6.52(1H. s). 7.3 

(lOH. m), 7. 53(2H, m). 7.62(1H, m). 8.03(2H, d. 7. 
6Hz), 8.66(1H. s). 8.78(1H, s). 9.00(1H. brs). FAB 
-MAS(inNBA):578(M+H)'' 

immm i i ) 

2' -Q. 4' -C -Jn^ b >-6-N-^ > ;UTy y -> > (m 
^.it^^S^- 1-17 8) 

s^mssT. mmm i o t??#^n/c{t^iKi ( i 1 6m 

g . 0 . 2 0 mm o 1 ) *rM7K v ^^aay^vSmlt:: 
mmL^ -7 StlV^iOLtZo ^Ziz^ lM-HJe<bi-^ 10 
•^^/v^^nny ^ >?gfR ( 1 . 5m U 1. 5mmo 

5m K 1. 5mmol) ^tUPi. 2mr^mWLtzo <!k 

t^r% m&izvp':>< o#fflL. st>*-7 sr:{zM.<%Lfz 

^ ^'y-JU ( 5m 1 ) S:iP;t. mUiz^^ < 
[0 2 1 63 RJCS^Tf*. mmi:mj±TS^L. nhti 

(v^nu;^ :5^> : y 9:1). 20 

(49mg. 0. 17mmoU 84%) ^mtz, 
to 2 1 71 *H-NMR (400MHz. CD3OD) : L45(1H. dd. 
4.3andl3Hz). 2. 12{1H. m). 3.72(1H, d. 12Hz), 3.7 
9(1H. d 12Hz). 4.04(1H. dd. 7.3 and I2Hz). 4.15(1 
a dt. 4.3 and 9.4Hz). 4.36(1H, d, 3.2Hz). 4.43(1 
a d. 3.2Hz). 6.57(ia s). 7. 57 (2a m). 7.66(ia 
m). 8. 09 (2a d. 8.0Hz). 8.72(ia s). 8.85(ia s). 
FAB-MAS (mNBA): 398 (M+H)* 

{mMmx 2) 

2'-Q.4'-C-Ji^b>T7"y-> > mTT^it'^^m^ 1 - 30 
7) 

HMg^l \ ^%hnfzit^m (1 4mg> 0. 0 3 5m 
mo 1 ) gSfOTV^^T/.y 9 y-;U^ ( 1 m 

1 ) [zmmi.. -BftfiScgL/co 

[0 2 1 83 RiCj^T^. mm^m±Tmi:\^. mhn 

(v^nny^>:pi^y-;u=l 0:1). 

(lOmg. 0. 034 mmoU 98%) ^mtz, 

[0 2 1 9 3 'H-NMR (400MHz. CD3OD) : 1.32(ia dd. 
4 and 13Hz). 2.04(ia dt. 7.4 and 12Hz), 3. 53(ia 40 
dd. 5 and 12Hz). 3. 61 (la dd. 5.2 and 12Hz). 3.90 
(ladd. 7.4 and 12Hz). 3.97(ia dt, 4 and 12Hz). 
4. 15(ia d. 3.1Hz). 4.21(ia d. 3.1Hz). 5.27(ia 
t. 5.2Hz). 5.39(ia d. 3.1Hz). 6.33(ia s). 7.29(2 
a s). 7.66(ia m). 8. 14(ia s). 8.42(ia s). FAB- 
MAS (mNBA): 294 (M+H)* UV(Amax) : 260 (pH7). 260 (pH 
1). 258(pH13) 

mmi 13) 

5'-Q->?y h4^'> h U5^;U-2'-Q.4*-C-J^^U>-6- 

N-^>-/^ ;uT7^y->> mmt^mm^i -31) 50 
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HSfefiJl lT*'f#^>n/c{t^i^ (1 4mg. 0. 0 3 5m 
mo 1 ) ^r^TKtT'J v>Tft?»JKt7j<:^. mm%^Cf. m 
7j<:t:u i>> (1ml) \.zmm\.tz. :Lti\ZA. 4 ' -v 
^ h^'> h U^;L.^a7>r K ( 1 8mg. 0. 0 5 3m 

mo 1 ) *g5iDL. 4 or. %^mmw\^fz. m&mwL 
tc^^aoy ^ y-}v^twpifzik. mm^m±Tmmi.. 

^^f-^rfflorffiSL (i^^aay : y ^ y-;U= 
10 0:5). ^feT^;i/:7TXtR(7)g0^i|^ (18m 
g . 0 . 0 2 6 mm o 1 . 7 3%) ^mtz. . 
[ 0 2 2 03 'H-NMR (400MHz. CDCU) :1.63(iam). 2. 
14(ia7.5. 12.and 13Hz). 3. 37 (la d. 1 IHz) . 3.41(ia 
d. llHz). 3. 79 (6a s). 4. 10 (2am). 4.48(iad. 3. 3H 
z). 4.59(iad.3.3Hz). 6.54(ias). 6. 85 (4a m). 7.2- 
7. 6 (12am). 8. 02 (2am). 8.45(ias). 8,82(ias). 9. 
02(iabrs). FAB-MAS (mNBA): 700 (M+H)* 

(mmm 14) 

5'-0-vy h^jy h U - 2^ -Q. 4' -C-J^9" U >-6- 
N-^>y-r;i^T5"y->>-3'-Q - (2- ->Ty^^;u 

<t^^m^ 1-18 6) 

m^mi 3x-m^titzit'^^ (\ %ms^ 0 . 023m 

mo 1 ) 4:M7Kt:y v>T?*?»)Bi^KL/3^. S^mSS 

M7Kv:7aay ^>(0. 5 m I ) ic^S? t- h v 
y-;UN. N-v-< V7"Dh-;l.T^ (1 Omg) ^ 
tUA.fZo tK^&T. 2-'>Tyjc^;bN. N. 'N. 'N- 
T^ h'^V V7°a t-;U*x4xnT^ r>r K (S^ 2 0 1 ) 

2:1). afeH<*:oafl<)ife| (20mg. 0. 022m 
mo 1 . 9 7%) irmtz. 

[ 0 2 2 1 3 ' H-NMR(400MHz. CDCI3) :L0-1.2(12a 
m). 1.54(iam). 2. 15(ia m), 2. 33(2a m). 3.3-3.6(6 
am). 3. 80 (6a s). 4. 08 (2am). 4.65(iam). 4.75(ia 
m). 6.53(ias). 6, 84 (4am). 7. 2-7. 6(1 2a m) . 8.01(2 
am). 8. 53(ias). 8.83(ias).9,01(iabrs). FAB-MAS 
(niNBA):900(M+H)* 

(mmm 15) 

3\5'-v-Q-^>v;l.-2'-Q.4'-C-Ji^U>^ U V 

i&mt^m^- 2^10) 

^mm 1 3 x-m^tifzit^ii^ (i 94mg. 0. 292 

mmo 1 ) ^. b-'jv^V (3ml ) izmmLfz^ C 

1 NTKMft-^ h U '^Z. ( 2m 1 ) ^ OlCT*iO;i. m 
ST* 3 0^m**L/Co 

[ 0 2 2 2 3 KJK:MT'ik. 1 NJeMTJ^l^^i^^t^SlL. 
PM^^^b (1 Om 1 ) ^AD;tr. ^3^^L. W^^SSriR 
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jmrn-^^'^iy^i^r-^mLtz^ MET. 
ik. m^tifzn^i:. vU^Vv'U^n-^ hr^7^-tc 
j:i9i(EfUL (v^aaj/ : ^9 J-Ji^^ 10 0: 
3) tttt^fe^a ( 1 0 5mg. 0.2 3 3mmo I , 

8 0%) ^mtzo 

[0 2 2 31 'H-NMR (400MHz, CDCI3) : L36(lH.m). 
2.29 (lH.ni). 3.63(lH.d, l lHz). 3.74(lH,d. UHz), 3.8 
7(lH.d. 2.9Hz), 4 03{2H,in). 4. 29(1H, d, 2. .9Hz). 4.49 
(lH.d.l2Hz), 4.50(lH.d. llHz). 4. 53(1H. d. llHz). 4.7 
3 (IH. 4 12Hz) . 5. 20 (IH. dd, 2and 8Hz) . 6. 04 (IH, s) , 
7.2-7. 4(10H.iD). 8. 13(lH,d.8.2Hz), 8. 57(1H. brs). 
FAB-MAS (mNBA): 45 KM+H)-' 

(^^J 1 6 ) 

r -Q. 4' -c-jL^ 1^ ><7 u V > mTs^t^^i^m^ 2 - 
1) 

m^mi bx-m^titzit^m (1 0 omg. o, 222 

mmo 1) (4ml ) izmML^ m^titz 

[0 2 2 4 ] Riss^T^. mM^mmL. mm(Dmu^ 

10:1). M^r^^^n (45mg. 0. 167 mm 
o I , 7 5%) i:mtz.^ 

[0 2 2 51 *H-NMR (400MHz. CD3OD) : 1.35(lH.dd.4 
and 13Hz), 2. 13(lH,ddd, 7,11 andl3Hz), 3.66(lH.d, 1 
2Hz). 3.73(lH,d, 12Hz). 3. 91-4. 08(2H. m). 4. 01 (IH. d, 
3.2Hz), 4. 12aH.d,3.2Hz), 5. 66(1H, d. 8. 2Hz). 6.00(1 
as), 8.37(lH,d,8.2Hz). 
FAB-MAS OnNBA): 271 (M+H)* 

immm n) 

v> m^^it^^m^ 2-15) 

mmm i e x-m^ntzit-^ii^ u sms. o. io4m 

mo 1 ) «r|K7Kt:''; vV-e^tt^BJiTK^. S^m8itT> M 
TKf U v> (3ml ) t::^^Ly'c. c:nt::4.4' -v 
^ b + i^ h 'J^;U^Dv-r K ( 5 Omg. 0 . 1 5mm 

0 1 ) ^rSsjDL. m&'^—mmwLfzo R^^^mm^^pm 

O:^ 9 J-)\^^1}W^fz'ik. Si^^^^/±TJilSL> 7K^iD 

9uuit-^)\.i.x-m^i.fzo mmm^mmym-^v') 

^fflt^rffiaL (v^aay ^> : 1 0 

0:3). (25mg. 0. 044m 

mo 1 > 4 2%) ^mzo 
[ 0 2 2 6 ] 'H-NMR (400MHz. CD3OD) : 1. 35(lH.dd. 3 
and 14Hz). 2,03(lH,ddd, 8,11 and 14Hz). 2.46(1H. 
d,8Hz). 3.36(lH,d. llHz), 3. 41 (IH, d. llHz). 3.80(3H, 
s). 3.81(3H,s). 3.97(2H.ni), 4.21(1), 4. 33(1H. brm). 
5.31(lH,m). 6. 10(lH,s). 6.86(4H.in), 7.2-7.5(9H, 
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m). 8.27(lH.d.8.2Hz), 8. 43 (IH. brs) . FAB-MAS (mNBA) : 
573 (M+H)-^ 

{m^m 1 8 ) 

5' -Q- V y h ^ -> m - 2' -0. 4' -C-Ji^ U > U 
v>-3'-Q- (2- ->Tyji^;l/ N. N-v-<V7'a 
e;].) ;i^X;^oT^^^ b (^J^^^b'a'#l»^ 2-23 
3) 

mm 1 7 ^^#'^>n/'c^b'&ife (6mg. o. oiosm 

mo 1 ) ^MTKtrU v>T*?fatt7KL/i?i:. M^mSi 
10 T. *.7Kv^DOp« 5^X0. 5ml)tcSg?L. 7^h7 
V— ;l/N. N-v-< vra fcr;l/T^ >Je (3mg) SriD 
;ifc:o tK^pT. 2-vTyji^;UN. N, 'N, * 
h^-r VT'otryu^^XT^ar^^^-r h ($^5jul)^:a 

^ffl^>TffiML (v^aa;/ ^> : 2 : 

1) . afeH<*oae«Ji^ (8mg) ^r^i/iI. 
[0 2 2 71 ' H-NMR(400MHz. CDCI3) : 1. 1-1.2(13H, 
20 m). 2.09(lH.in), 2.4 (2H.m). 3. 3-3. 6 (6H. m) . 3.81(6 

H. m). 3.94(2H.m). 4.35(lH.m), 4.47(lH.ni). 5.18(1H, 
d.8.2Hz). 6.08(lH,s). 6.86(4H.id). 7. 2-7. 4 (9H. m) . 
8. 31 (IH. d. 8. 2Hz) . FAB-MAS (mNBA) :773 fti+H) " 

(USte^a 1 9 ) 

.y . 5* -jy-Q-^ - 0. 4' - C-J.^ U >-4-N-^ 

>V><;b-5 - y^;Uv/^v> (eiJ^<t-a-i^»-^-2 -.4 
6) 

1 4 •e?i^nfc:{b-&it&. (310mg. 0. 396 

mmo 1 ) fcTUv^V (5ml ) l^i^PL. Oric?^. 
30 m^. 1 N7KM^t':^ h U '^7^-7^^ (5ml) ^SD;t. 

- mar- 2 0 33^wm}*u/c« mj^^. mtm^i o%pk 

L (v?^aay ^> : y = 100:2). 

gfi^Jft-a-^^ (190mg. 0. 334 mmoU 84 

%) ^ntz. 

[0 2 2 81 ' H-NMR (400MHz. CDCU) : 1.37(lH.m). 

I. 58(3H,s). 2.30(lH.dt, 10 and 13Hz), 3. 64 (IH, d, 1 IH 
40 z). 3.79(lH.d. llHz). 3. 95(1H. d. 3. OHz). 4.04(2H.dd. 

2. 3 and lOHz). 4. 37(1 H. d. 3. OHz). 4. 50(1H, d. 12Hz). 
4. 56(lH. d. llHz). 4. 61(lH.d. llHz), 4. 76 (IH. d. 12Hz), 
6.11(lH.s). 7.2-7. 5(13H.m). 8.09(lH.s), 8.29(2H. 
m) . 

FAB-MAS (mNBA): 568 (M+H)* 

{mm 2 0 ) 

r -Q. 4' -C-Ji^ U >-4-N-^ > ;U - 5 - y 
(fflJS^xft^il^lS-^ 2 - 2 2 6 ) 

m&m 1 9 xn^ntzit^^ (i20mg. o. 211 

50 mmo 1 ) ^rMTKv^^^aay 9 y (5ml) (c?§PL. 
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-7 8lC(C?$fflLfc^^5T-h U ^aa.KvV ( 1 . 0 
M in vi7Dny 5^ >) (1. e> m \ ) ^MT Lfz. - 
7 Snr^A^^mmWLfz^t. (1ml) Sr 

'>^faifP*^«r^>a-r-:?SD^Tp H 7 - 8 IcISSL. 

(v^nay ^> : ;^ ^y-^b^ 10 0:6). SfeH 
(2 9mg. 0. 0 7 5mmoU 3 6%) 

^mtzo 

10 2 2 9] ' H-NMR (400MHz, d-DMSO) : L24{lH.in). 
2. 01 (3H, s) . 2. 0 (IH. m) , 3. 54 (IH, dd. 5, 4 and 1 2Hz) , 
3,64(lH.dd,5.4 and 12Hz). 3.88(3H.m). 4. lO(lH.m). 
5.36(lH.d.5. 4Hz), 5. 49 (IH. t. 5. OHz). 5.95(lH.s). 7. 
4-7.6(3H.in). 8.21(2H.in). 8.49(lH.s). 13.17(lH,br 
s). FAB-MAS (mNBA): 388 (M+H)* 

(*fifeM2 1 ) 

B'-o-:;y K^->m^;i.-2' -Q.4'-c-jL^i.>-4- 
-51) 

Sfifeg^J 2 0 X-m^^ntzit^^ ( 4 4 mg. 0 . 114m 
mo 1 ) ^M7KfcrU'>'>-e^^»IBi7K^. S^mSStT. M 
7Kt:-U v> ( 1 m 1 ) {3?§8?L/c. cntc4,4'-v 
7« b^^vh U^;bi7a^-f K(60mg. 0. 177m 
mo 1) «r?SJPL. SffiT— SfejaifLyc. 

-^ffll^TffiSL (f/i^aa;/ 9 y : 9 y-JV^ 1 0 
0:4). M^^^(OSff^^ (73mg. 0. 106m 
m o K 9 3%) i:mtz. 

[0 2 3 0] ' H-NMR (400MHz, CDCU) : 1.46(lH.ni), 
L49(3H.s). 2.06(lH,m). 2.59(lH,d. 8.6Hz). 3.36(1 
H.dllHz), 3.39(lH,d, llHz), 3.80(3H. s).* 3.81(3H, 
s). 3.99(2H.m). 4.30(lH,d, 3.3Hz). 4.39(lH.m). 6.1 
2(lH.s), 6.85(4H,m). 7. 2-7. 5(12H, m). 8.03(lH,s). 
8. 28(2H,in). 

FAB-MAS (niNBA) : 573 (M+H) 

immm 22) 

5'-Q-vy h^i^h U^;l^-2'-0.4'-C-Ji^U>-4- 
N-^>^/^;l^-5 - y ^;l^->^y > -3'-Q - (2- ->7 

Jl (^J/T>ft^!|«!lS# 2 - 2 3 6 ) 

mmm2 ix-m^ntzit^m (3 bmg. 0. 0507 

mmo 1) ^».7Kt''; i>'>T-$t^aft7KL/d^. g^m»5t 
T> MtKv ^ a a y > ( 1 m I ) (c^^S? L. h ^ ^7- 
;UN. N-i^-Y V7"a h:-;^T^ ( 1 7mg) $rjDA 
7K?tT. 2-v'Tyj:.^;UN. N. 'N. 'N-xh 
7>f V7'n t:;^.i-^X7^aT^ r-f h ( 3 2 ju 1 . 0. 1 
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mmo 1 ) ^ssTL. mMx-mmLtz. Rmmmi: 
mmymi- h u ^i^mmymm. ^«ift^7j<-ej5t?^m. 

vhr7 7^-«rffll>TfflfitL (v^nay^>:|^M 
J^^;b= 2:1). B^mi^(Dm6^^ ( 4 0 m g . 0 . 
0445 mm oU 89%) ^mtZo 
10 2 3 1 ] ' H-NMR(400MHz. CDCU) : 1. 1-1. 2(12H. 
m). 1.36(3H,s). 1.37(lH,m). 2. lOdH.m), 2.36(2H. 
m). 3.3-3.6(6H.m), 3.81(6H.m), 3. 98(2H.m), 4.42(1 
10 H.m). 4.49(lH.m). 6. ll(lH.s). 6.88(4H.m). 7.2-7.5 
(12H.m). 8.14(lH.s), 8.28(2H.m). 
FAB-MAS (mNBA): 890 (M+H) 

immm 2 3 ) 

2'-Q.4''-C-J^^b>- 5 - y^;uv^v^> mTiMt^ 
m^^2-2 2 6) 

mmm2 ^xnhntzit^m ( i i . emg. 0.03 

Ommo 1 ) «rfi&*PT>^-T - ^ 9 J—)\^mW. (2m 

1 ) \zmm\.. -mm\^fz^ ^srs*L-c. afe@# 

(Dgfi^tl (8 . 5mg. 0 . 0 3 mmo 1 ) ^mtz, 
20 [ 0 2 3 2] * H-NMR (400MHz. d-DMSO) : 1.20(1H.id). 
1.82(3H.s). 1.97(lH.m). 3. 49 (IH, dd 5 and 12Hz), 3. 
58(lH.dd.5and 12Hz). 3.85(2H.m). 5. 23(1H, d. 5Hz). 
5.32(1H, t,5Hz). 5.84(lH.s)., 6.7(lH,brs), 7. 2 (lH.br 
s). 8.08(lH.s). 

FAB-MAS (mNBA): 284 OJ+H)* IjV(Amax) : 279 (pH7). 289 
(pHl). 279(pH13) 
(^^J 2 4) 

3' . 5' - v-Q-^ yV)V-T -O. 4' 'C'JL^ b >-2-N-^ 

vr^u;i/^^7y ->> m^sit^m^^ 1-24) 

30 ##^ji ^xnhntzit^^ m2 o omg) ^. t-y 

(2ml ) liimfilU/Co lN7KM{k^hU 
•^A (2ml ) MiSTM 5^1S*^L/io 

[0 2 3 3] ;^jSll^7^. 1 NJeM-t?RlS?S^4ifPL. 

fz. ^J±T. ?§i«$rS*^. nhtifzim^^ iyV:bY 
;Ui7a^ h ^^^7>r-tCct »9ffiSU (v^onp^ ^> : 
7< 5 0:1). T'^JVyrTs^^M&^n ( 2 

Omg. 0. 036mmol. 6%(2 Xfl) ) 

40 

[0 2 3 4 ] 'H-NMR (400MHz, CDCU) : 1.27(3H,s). 
1.29(3H.s), 1.43(lH,dd,3 and 13Hz), 2.28(lH.m), 2. 
59(lH,qui,6.9Hz). 3. 54 (IH. d. 1 IHz), 3.68(lH.d. IIH 
z), 4.03(2H.id). 4. 15(lH.d,3.0Hz). 4. 31 (IH. d, 3. OH 
z), 4.45(lH.d. 12). 4.56(lH.d. 12Hz), 4. 61 (IH. d. 12H 
z). 4.63(lH.d. 12Hz). 6. 18(lH.s). 7. 2-7. 4 (1 OH. in) . 
8. 19 (IH. s) . 11.93 (IH. brs) . FAB-MAS (mNBA) : 560 (M+H) ^ 

(**fe^J 2 5 ) 

2' -o. 4' -C-JL^ u >-2-N->f v:r^ 'J ;u^T y > 

50 mmit'^mm^ 1-177) 
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HSfe^J 2 4 -^m^tltzit^^ (lOmg. 0. 018m 

mo 1) (2ml ) izmmL. m^^tltzR 

[0 2 3 5] js:ic*^7a. ®ii«:ffl[iaL. mm(ommi: 

METS^^. W^^n/cSS^. v'J*y;i.^nv 

10:2). ^feJSt^tlH (5mg. 0. OlSmmo 
1 , 7 2%) ^mtio 

[0 2 3 6] 'H-NMR (400MHz, CD3OD) :1.2I(3H.s), 1. 
22(3H.s). L41(lH.dd. 4 and l3Hz), 2.18(lH,m). 2.6 10 
9 (in qui. 6. 9Hz) . 3. 69 (IH, d, 12Hz) , 3. 76 (IH. d. 12Hz) , 

4.0(2H.m), 4.26(lH.d.3.2Hz). 4. 30 (IH. d, 3. 2Hz) . 6. 
30(lH,s). 8.40(lH.s). 
FAB-MAS (mNBA): 380 (M+H)-^ 

(mmmz 6) 

5'-0-vy h^-> h U^;b-2'-Q.4'-C-Ji^U>-2- 
5) 

'mmm2 sx-m'bnfz^t^m (Smg^ 0. 01 3mm 

o 1 ) ^^7Kt:-'j v>t?*?«)lft7K^. M*ma£T. M7j< 20 
\z'Vi^> (lm\) izmmLfz, ZtliZA, 4' -i^^ 
h^iyb K ( 1 4mg. 0. 0 4 mm o 

1) ^gsiDL. 4 0TCT*3^rBljti$L/c. K]^mWL\z^P 

^^-jv^tu^tz^. mi^^mf±TmmL. 

(v^nay ^'V : 10 0 : 6) . ^ 

feHi*ttcoaflgitel (4mg. 0. 0 0 5 9mmo 1 . 4 
5%) 

[0 2 3 7] ^H-NMR (400MHz, CDCU) : 1. 26 (3H. d. I. 4H 
z). 1.28(3H.d. 1.4Hz), L66(iH.m). 2. 15 (mm). 2.59 30 
(lH.qui.6.9Hz). 3.65(lH.m). 3.78(lH.in). 4.06(2H. 
m). 4.35(lH,m). 4. 38(1H. d. 3. 2Hz). 6.23(lH.s). 6.8 
(4H.m). 7.2-7.5(9H.m). 8.01(lH.s). 8. 19(1H. brs). F 
AB-MAS(mNBA):682(M+H)-' 

(^^J2 7) 

.y-0->-y h:^->m^;U-2'-Q.4'-C-^^b>-2- 

Tfsit^^m^ 1-18 5) 

mkmz ex-m^tltz^t^fl^ (ims. 0^ 0 0 5 8 m 40 
mo 1) «r^K7Kt:u v->-e^taiBi7KL/c:i^. M^MSK 
T> MTKi/^aoy ^>(0. 5ml)(::^fi?L. xh7 
^/-;bN, N-v^ V7'o t:;ixT^ >m ( 5mg) ^iD 
^/Co 7K^pT> 2 -i>Tyji^;bN. N. 'N. 
h v-r vynt:;i.;^X3^aT^^-< h ( 9 ju 1 . 0. 0 

3mmo 1 ) ^mTL^ m.Wir~mmwLfz^ Kj^^mm 

i^MJi^;U=2 : 1) . afeSI#:<7)g6g^ (4mg) 50 
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mtz. 

[0 2 3 8]^ H-NMR(400MHz. CDCia) : L 1-1. 4 (19H, 
m). 2. l(lH.Di). 2.4(2H.m), 2.6(1H.id). 3.3-3.6(6H. 
m). 3.8(6H.s), 4. 0-4. 6 (4H. m) . 6.2(lH.s). 6.8(4H. 
id). 7.2-7, 5 (9H.m). 8. l(lH.s). 

(mmm 2 8 ) 

r -0.4' -c-^^ u > ^7 y -> > mTTsit^^m^ 1 - 

5) 

mmm2 brm^bntzit^^ (o. smg) ^mr 

:y=e^7/:^^J-)mm (0. 5ml)t::^fi?L. 6 

[0 2 3 9] KmmT^<k. mm^msT^^L. e^n 

^ CO. 4mg) ^mtz^ 
[0 2 4 0] FAB-MAS (mNBA):310(M+H)* UV(Amax) : 2 
55(pH7). 256 (pHl). 258-266 (pH13) 

mmm 29) 

a® ABI mode 1 392 DNA/RNA synthesise 

r) L0/imolX>^— ;U-etf ofCo ^-^^if-Y i7 

PE Biosystems?±Si<7)tco^ffll>/Co 3' -7lc®^S7b^CPG5 
Jt^tlcSg-a-L^cS'-O-DMrr-^^ v> (l.OiUmo 
I) (DDMTrS^ h V 9aaWmizj:^xm^mL^ 

1) detritylation h U ^ d nfflg/v ^ o a y ^ > ; 35 

sec 

2) coupling 4-s;:^>i->aT ^ h ($^ 2 Oeq). -r hv^ 
— ;U'/T-fe h ^ h ;b : 25sec XCi lOmin 

3) capping ^ ^V— ;l//7' h v h Kn 7 v 

^yKPM/ti- U y/y- h v b K o 7 v > ; 15sec 

4) oxidation 3 '!7^/7K/t: U v V/t^ h v t Kd 7 v 
V ; 15sec±iBt^43l^r. if-f ^;b2)(±. HJffe^JO <7)<t 

[ 0 2 4 1 ] awiE^'j^w-r^s^yi^'j^^u^i-^K^^ 

fti^-a^L. a^^-y-^ i:7;^t7) 1) ^T*?Tt^5' -DMTr S 
^n^fz^ 

[ 0 2 4 2] ?#<E>n/i:;?t-U ^ K^^^<$(i. m 

*iHPLC (HPLC : ft^S^^mmC-VP. * vZ. : 
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SWakopak WS-DNA) TffiSt«r?Tt^BMO:*- V =^7 ^ V:^ 
[0 2 4 3] ^-^^aicSt^.^. \^XT(OW.n : 

5' - gcgttttttgct -3* {w^m<r>w^m^ 2 ) 

( 1 ) J ^-r^p ) 4:'fi/i. (iRS0.23xzmol ( 23% yi 
eld) ) 
(##^J 1 ) 

3. 5— :;-o-^>v;b-4-h u y)U:tci^ ^>x)vy^^ 

M^aSPiT. 3.5-v-0-^>i:^;l/-4-t: K.a + >';>«^;u 
- 1.2-0-'< yya trgr'V-a-D-iU xo'^o h^v 
y-X( 2 0 0 0mg. 5. Ommo 1 ) ^MtKS^^o 
Om \ izmmL. -7 8t:{::^&iPL/co 
^S^KtrU V > ( 0 . 6 0 m U 7 . 5 mm o \ ) R 
Xfh Vy)\y^a/ :$^>x;u^>MM7Kit*I (10 10m 
g. 6. Ommo 1) S:iD^> 4 0 ^FB^l^LfCo 

[0 2 4 4 ] jsjs*^7^. Kjit^mz^ mm7i<^mi- 
i^mmymm i o om i ) ^m^. ^m^. mmm 
^imjmi- h ^ i^f&mymm (ii^^ i o o m i ) . 

JfOASiTK 1 0 0 m 1 m 1 ) TgtJ^ L. M7K65Kv^ 

(2520mg. 4. 73mmol, 95%) Z 
n ^ <^ ^ ^ <X<^SJJC I ^ /Co 

[0 2 4 5] *H-NMR (400MHz. CDCIa) : 1.34(3H. s). 
1.63(3H, s), 3.48(1H, d. lOHz). 3. 53 (IH. d. lOHz), 
4.21(1H. d. 5.0Hz), 4.5(4H. m), 4.74(1H. d. 12Hz), 

4.80(1H. d. i2Hz). 5.01(1H. d, 12Hz). 5. 73 OH. d, 

4.6Hz). 7.3(10H, m). 

(mmm 2 ) 

3. > v;u-4-->T y y 2-0-^ V^D 

fcr'jy>-a-D-JiU xo^v h-7^y — X 

1 r^m^tltzit^^ (2520mg. 4. 73m 
mo 1 ) v^y 5^;L'X;Uv-^^v K (50ml) «rJD 
A. 9 OtTSgPL/Co ^St-HL/ca. i^T.Xti-V 

(A ^ 3mg^ 2. 4 6mmo 1 ) ^iU^. 5 0 

[0 2 4 6 1 RmUJ'^. RJtmz, 7K (S^l 1 0 Om 
1 ) RXfSm^^JV (j^ 1 0 0 m 1 ) «:SP;t. ^«L. 

w«ji^iafp^^7K ($^1 0 om I ) x-dt^L. mjm 

(^+-9-> : g^M^^;u= 4:1). 
(1590mg. 3. 89mmoU 82%) ^mtzo 
[0 2 4 7] ^H-NMR (400MHz, CDCU) : L34(3a s), 

1.62(3H. s), 2.88(1H, d. 17Hz). 3. 15(1H. d. 17Hz). 

3.50(1H, d. lOHz), 3. 58(1H. d, lOHz), 4.08(1H, d. 
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5.1Hz). 4.52(1H. d. 12Hz). 4.56(1H. *d. 12Hz). 4.57 
(IH. in). 4.58(1H. d, 12Hz). 4.76(1H, d. 12Hz). 5.7 
3(1H. d. 3.7Hz), 7.3(10H, m). 

i^^m 3 ) 

3. > v;1/-4-^n;u ^ ;uy 2-0"-f V7' 

o b'U T^>-a-D-Ji U XD^> h 7 ^ y — X 

mmn^^iT. m^m2xm^nfz{t^m (6 1 omg. 

1. 4 9mmo 1 ) v^nay ^ V ( 1 Om 1 ) 

mmL. -7 SX:iz<%^LfZo "^Z-^^ 1. SMv-^'V 
10 y^/bTJl/^^-^A/N-r Kv-r F/h;l-^>J§?S (2m 
U 3. Ommo 1) Sr»0o < OSSTLT. -7 8^^ 

. 1 mmmWLfz, ^ott. MS{::ML. KJ^mz^ ^ y 
(5ml) ^m^tz^ ^^iz^ m^m.itry=e^r^ 

[0 2 4 8] jSl5J^7^*. KJtmz^ 

Om 1 ) fejQA. ^mL. mmm^mmymi- b v 

lafflTK^fK (*^3 Om 1 ) . <Xl>T% fi&«I:ft«7K (*^3 
0ml) T»cl>. a^7X©tMv^^*v'>A-e|gjtL/'Co 
JET. ^JK^g^ft. cnSr-?rO*^<{K:oR!Elzfflt> 
20 /c. 

(##^J4) 

3.5-v-0"^>v;U-4-b Ka4^-> jL^;ix-L 2-Q--f V 
:7'a b'U T^>-a-D-Ji'; xa^> b "7^ y — X 

3 xm^ntzit^^ (154mg. 0. 377m 
mo 1 ) Ji^'y-;l.5ml izmmL. NaBH 
4(7. 6mg. 0. 2 mm o 1 ) ?:SO;t> MS^e 1 ^ 
fBrnnLfz. 

[0 2 4 9] mBmj'^. ^miz^ w^m^^)v m i 

Om 1 ) Rr/7K (S^ 1 0ml) ^riDx.. »f^L. 
30 ^iaffl&^7K (3^ 1 0ml) -ejft^^L. M7K^iMvi;*4^ 
i^^L.X-^mi^fZo 

[0 2 5 0] msT. mm^m^'^. m^ntzmmi:. 
zyvtfY)V9r3^hcr'7y^-iz^y)mmL ('N^-y- 

> : |^Mj^^;1-= 2:1). m&^^f^n (117m 
g. 0. 284mmoK 75%) i:mtzo 
[0 2 5 1 ] 'H-NMR (400MHz. CDCU) : L33(3H. s), 
1.66(3H. s), 1.78(1H. ddd, 4.0.8.5. 15Hz). 2.51(1 
H. ddd. 3.4. 6.4. 15Hz). 3.31(1H. d. lOHz). 3.54(1 
H. d. iOHz). 3.80(2H. m). 4. 13(1H, d. 5.3Hz). 4.43 
40 (IH. d. 12Hz). 4.52(1H. d. 12Hz). 4.55(1H. d. 12H 
z). 4.65(1H. dd. 4.0. 5.3Hz). 4.77(1H. d. 12Hz).5. 
77(l'H. d. 4.0 Hz). 7.3 (lOH. m). 
FABMS(mNBA) :415(M+H)\ [a]D+57.4' (0.91. y^y 

{^mm 5 ) 

3. 5-v-0-^> v;l>-4-7^;U^ ;u-l. 2-Q->< VtT'a tTU 
y>-g-D-Ji'J XD^V h "7^ y — X 
M^mSST. - 7 8 1: (Ci^iP L/cMtKv^ ^ n a y > 
( 2 0 0ml) tc. m^it:^^^') ;U ( 6 . 0 2 m U 6 
50 9. Ommo 1 ) -^Cl^^ «t7Kv^^ any 5^ > 
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(1 0 0ml) (iSPL/cv^^;ux;Uj^4-v K (7. 
87mK110mmol) ^r^TLtz. 2 O^JtJ* 

^^mmmimTi^^i^^^^^^y ( i o om i ) t:: 

mmLfzZ. 5-v-0-'<>v;U-l,2-0-^ V7*a t-y 7='> 
-a-D-j:.'; Xn^> h:7^y— X (9 2 1 Omg. 2 
3. 0 2mmo 1 ) $:«TL. ^^>tc. 3 O^mi^L 
fzo ^^izifz.. h U^^^l/T^ > (2 8m U 2 0 0 
mmo 1 ) SriD;^. »0o< O^tStcMLfCo jaS?R(C7K 
(^3 0 0ml) ^iDX.. »?^L. W«B^r7l< C^^3 0 
0ml). fiaffiA^7K 3 0 0 m 1 ) -C^l^. MzKiSi 

fFffii^;lx= 5:1). ^fe^Att^^K (831 Omg. 
2 0. 8 8 mmo 1 . 9 1%) ^mtzo 

[0 2 5 2] 'H-NMR (400MHz. CDCU) : L35(3H, s). 
1.60(3H. s). 3.61(1H. d. llHz), 3. 68(1H. d. llHz). 
4.37(1H, d. 4.4Hz). 4.46(1H. d, 12Hz). 4. 52(1H, d. 

12Hz). 4.59(1H. d. 12Hz). 4.59(1H. dd. 3.4. 4. 4H 
z). 4.71(1H, d. 12Hz). 5.84(1H. d. 3.4Hz). 7.3 (10 

H. m). 9,91(1H, s). FABMS (mNBA) : 397 (M-H) ^ 42101+ 
Na)^ [alD+27.4'* (0.51. 

(##^J 6 ) 

3. 5- v-Q-^>v;U-4-e.=^;U-l. Z-O'-f V^'a b'U T 

S^mSST. ^mmb-^W^tlfzitl^i^ (8 3 10m 
g . 2 0. 8 8 mm o 1 ) 4:*.7Kx h 7 t Ka :7 v > 

( 3 0 0ml) izmmL. ox: {z<%iiiL fzo ^C--. 
0. 5M--r — :K^/b;l'J.>^?R (4 4m U 2 2 
mm o 1 ) ^mTWi. 0 TC TM ^PbIS** LfCo 

[0 2 5 3] KJSmJWi. iyJL^jUJL-7-)U ( 3 0 0m 
1 ) iltU^fz'^. 0 . 1 NTKMft^ h U ^2^7mm ( 2 
Om) «:»0o< OiD^/co n^titz^lh^^-^^^ 
ffll^T^tigL. MBXii^^v^^;^^— x;u ($51 0 Om 

^mLfz^ msT. mmi:^^^. m^titzw&^r )\^ 

^i- (^»1±) hr77^-{Cj:0fflfflML (v 

PM^^^l-= 8 : U ^c^ft. 5 : 1 ) > MfefAt^l^M 
. ( 5 6 0 0 m g . 1 4 . . 1 4 mm o 1 . 6 8 %) 

/Co 

[0 2 5 4 ] ^H-NMR (400MHz, CDC 1 3) : 1.28(3H. s), 

I. 52(3H. s). 3.3I(1H. d llHz). 3. 34(1H. d. llHz). 
4.25(1H. d, 4.9Hz). 4.40(1H, d. 12Hz). 4.52(1H. d. 

12Hz). 4.57(1H. dd. 3.9. 4.9Hz), 4.59(1H. d. 12H 
z). 4.76(1H, d. 12Hz), 5.25(1H. dd. 1.8. llHz). 5. 
52(1H. dd. 1.8. 18Hz). 5.76(1H. d. 3.9Hz). 6.20(1 
H. dd. 11, 18Hz). 7.3 (lOH, m). FABMSdnNBA) : 419011 
+Na) \ 

(mmm 1 ) ' 
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3. 5- v-Q-^ > V)\^-A- b K g Ji^;b-1. 2-0-r V 

M^mgST. #%^J 6 xm^ntzit-^^ ( 5 5 0 0m 
g . 13. 89 mm o 1 ) Sr^ftTK'r h 7 k K n 7 7 > 
( 2 0 Om 1 ) (ii^PL. 0. 5M(7)9-BB 

N ( 9 -4^'7b'vi7D [3. 3. 1 ] y^>) 
b K n 7 7 >^^R ( 8 0 m U 4 0 mm o 1 ) ^ST 

[0 2 5 5] ^mzUt<^U<U:ht.X*7\^^1]W^fz 

10 f^. 3 N^KMfb-^ h ^i^imm ( 3 O m l ) ^tWA. 

tzo $ ^iz^ 3 0 %JSSfb7Kjg7K ( 3 0 m 1 ) SJE 
JK3i^ 3 0 7iM5 Ot:ic/ct^cfc^{3>0^ < OSD;t. 
3 059^«1$L/Co 

[0 2 5 6] Kmrnr^^. Rism^mz^ fissitft:^* 

(*^ 2 0 0 m 1 ) Rzmm^'f')\- (*^ 2 0 0 m 1 ) SriP 
ml). <>:i>T% iafP:ftS7K (S^ 2 0 0 m 1 ) X*m\ 

20 (-v+-9-> : 2:1. ^to^. 

1:1). (5370mg. 12. 97m 

mo 1 . 9 3%) ^mtz^ 
[0 2 5 7] ^H-NMR (400MHz. CDCI3) : 1.33(3H. s). 
1.66(3H. s). 1.78(1H. ddd. 4.0. 8.5. 15Hz). 2.51(1 
H. ddd. 3.4, 6.4. 15Hz). 3.31(1H. d. lOHz). 3.54(1 
H. d. lOHz). 3.80(2H. m). 4. 13(1H. d. 5.3Hz). 4.43 
(IH. d. 12Hz). 4.52(1H. d. 12Hz). 4.55(1H. d. 12H 
z). 4.65(1H. dd. 4.0. 5.3Hz). 4.77(1H. d. 12Hz).5. 
77 (IH. d. 4.0 Hz). 7. 3 (lOH. m). FABMS (mNBA) : 415 

30 (M+H)^ [a]D+57.4' (0.91. ^^y-M. 
(##^J8) 

3, 5-v-0-^>i^;U-4-(D- h ;bJi>x;b7fvji.;lx;f 

mm%^T. h^^iv^tsiL/c#%0ii4-ef#<^n/c<b^ 

4^(1035mg . 2. 5 mm o 1 ) ^^.7Kv C^aa 
y ^> (3 5m 1 ) izmmu. Ot:(c?^iPL/io Z 
-s., h U Ji^;l/T ^ > ( 1 . 8ml. 13 mm o 1 ) . 
^;l'T^ y bU v> ( 3 Omg. 0 . 2 5 mmo 
40 1 ) . m<tp- h;L'^>x;b;^-;u ( 8 5 8 mg. 4. 
5mmo 1) ^AD;i. m.^X-—mmWLtZo 

[0 2 5 8] Kmmj^ik. ^mzmmTKmi- h ^ a 
mmymm (s^ i o o m i ) ^m^. w^g 

^. jKK7K^:^ h 'J »^ A^Si7K^^ (il^ 1 0 0 m 1 ) . 
fia«i:^7K ($^1 0 0ml) r-J5fe?^L. Mymm-^cr^ 
iy^i-x^mLfz, 

[0 2 5 9] msT. mm^m^'ik. m^ntzmm^. 

> : BKj^^^U^ 3:1). ( 1 3 4 0 m 

50 g. 2. 6mmo 1 . 9 4%) «:f«/co 
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[0 2 6 0] *H-NMR (400MHz, DCU) : L33(3H. s), 
1.49(3H. s). 1.99(1H. dt. 7, 6 and 1 5 Hz) . 2.47(3H. 
s). 2.60(1H, ddd. 5.7. 7.6, 15Hz). 3.28(1H. d. lOH 
z). 3. 45 OH. d. lOHz), 4. IKIH. d. 5.3Hz), 4.32(2H. 

m). 4.42(1H. i 12Hz). 4,50(1H, d. 12Hz). 4.54(1 

H, d. 12Hz). 4.62(1H. dd. 4.0. 5.2Hz). 4.76(lH.d. 
12Hz). 5.74(1H. d. 4.0 Hz). 7.3 (12H. m). 7.78(2H. 

d. 8.3Hz). FAB-MAS (mNBA): 569 (H+H)* 
(#^FiJ9) 

I. 2-:;-o-T-b:^;u-3. 5->^-Q-^>>^;u-4-(D- 

Sr*m ^ntz^t-^^l ^ A Omg (2. 3 6m 
mo I) ^mkl bmlizmmL. MTmmi. 8 8m 
1 ( 2 0 mm o 1) . mmWtO. 0 1ml «riO;t. M 

1 m^mWLfz, R|J5flK^7k^n7K6 0 m 1 l^l^tt. 
:^ibiz.3 Q^mWLtz. mm^T^ (*51 0 0ml ) . 
fffSj.^;i. 1 0 Om 1) «rm. W«e«r4"ttU > 

-t3j:0»Mb (-s^^^f > = 2: 

1 ) > 1 2 9 0 mg (2. llmmo 

1 . 8 9%.. a : i8 = 1 : 5) ^mtzo 
to 2 6 11 'H-NMR (400MHz, CDCU) : (iSi*:) 1.86 

(3H. s). 2.05(3H. s). 2.08aH. m). 2. 18(1H. m). 2. 

42 (3H. s), 3.30(1H. d. lOHz). 3.33(1H. d. lOHz). 

4.23(1H. d. 5.1Hz). 4.24(2H. m). 4.42(2H. s). 4.45 
(IH. d. I2Hz). 4.55(1H. d. 12Hz). 5.28(1H. d. 5. IH 

z). e.OKlH, s). 7.3 (12H. m). 7.73(2H. d. 8.3Hz). 

FAB-MAS (mNBA): 61 3 (M+H)* 

(^mm 1 0 ) 

2' - O -T -tr ^ ;b-3' . 5' - v- O > - d - h > 

s^mjstT. mssLX-^m^^n^ntzit-^^ (6 5 o 

mg> 1. 0 6mmol)^^7Kl. 2-v^^anjc^. 
> ( 1 5m 1 ) t^^PL. BuIB^D^tM (H. 

Vorbrggen, K. Krol ikiewicz 
and B. Bennua, Chem. Ber. . 1 
14, 1234-1255 (1981)) (CfifoTlSM 
L/ch ';y^;Uv>;Mt^^ > (5 0 Omg. iji^ 2 mm 
ol ) «riPx./Co $^>13, -e^^. hUv;U;fo^^> 
Uy^^UvU;^ (0. 3 6mU 2mmo 
1 ) ^rSTL. 5 Otr*— ^femi* Lfco 
[0 2 6 21 K^mT'^. K^^WLizmmymir 
gaW/K^^ (*^5 Dm I ) ^iD;i. -fe^-f h^fflt^T5 
iML. ^SfSl-v:^Day (*^5 Om 1 ) ^1}^^^ * 
iSii^m7K^^ h 'J Afia*a7K^>S (S^ 5 0 m 1 ) J 

mmw&7\^ ($^5 0ml ) x-m:mk. mymm-^r^^y 
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> : RMjc^;u= 1 . 2 : 1 ) > T^;b7 r 
K(432mg> 0. 64mmoU 60%) «ri#/Co 

[0 2 6 31 'H-NMR (400MHz. CDC! 3) : 1.52(3H. d. 
0.9Hz). 1.94(1H. dt. 7. 5 and 15Hz). 2.06(3H. s). 
2.23(1H. dt. 6.0 and 15Hz). 2.42(3H. s). 3.38(1H. 
d. lOHz). 3.67(1H. d. lOHz). 4. 17(2H. m). 4.36(1H. 

1 6.0Hz). 4.41(1H. d. 12Hz). 4.44(1H. d. 12Hz). 
4.48(1H. d. 12Hz), 4.58(1H. d. 12Hz). 5.39(1H. dd. 

10 5.1 and 6.0Hz). 6.04(1H. d. 5.1Hz). 7.3 (12H. m). 
7.73(2H. dt. 1.8 and8.3Hz). 8. 18(1H. s). FAB-MAS (m 
. NBA):679(M+H)* 
(#^^J 1 1 ) 

2'-Q-T'fe^;b-3' . 5'—:>-Q-^>v;b-4' -D- h ;bj:.> 
X n ^ ji ^ ;i.-4- N > ^ -> ^ v > 
#%^J9T*?#'^n/i'fb'a'^ ( 3 8 3 mg. 0. 6 2 6 m 
moD^r. MtKI. 2-v^aaaL5^> (4ml ) 
SfPL/Co tZ,--^. HulH03t«* (H. Vorbrgge 
n, K. Krol ikiewicz and B.Be 
20 nnua. Chem. Ber.. 114. 1234-1 

2 5 5 ( 1 9 8 1 )) i::SfoTiBSSL./c h U y^;lxi>U 
;Kb^ >y-f hv'>(300mg.*^l. 0 mm o 
1) ^AD;i. OlCtc?^^PL. b y)\^:tu^ 9 
>x;i.4-N>Mh ^;Ui>U;b (0. 18mU 0. 9 
9 5mmo 1 ) $riO;t. -eo^. 5 OtT- 1 ^Hfil^U 
/•Co raS^*. ^Sl::ML. fiafPKM7K^-^> U-*!? A7K 

(*^ 1 0ml) ^iuA^fZo 
[0 2 6 41 JgJE*S-T^. raCg^i^l^^ft^^UV 

(s^2 0ml ) mwL. mihLfz^^^md 

«r^SiL. ^fiiB^rfiaSl^* (*5 2 Om 1 ) r-8tf^ 

M7mM-7r*'>'!7Z.T^jtL/co MffT. mmi: 

|g*L. MfeT=e;U7TX4*iB3S ( 3 9 7 mg. 8 3 
%) «r?#/Co 

[0 2 6 51 ^H-NMR (400MHz. CDCU) : 8.70(1H. br). 
8. 18(1H. d. 7.4Hz). 7.87(2H. d.7. 5Hz). 7.72(2H. d. 

8.3Hz). 7. 61-7. 57 (IH. m). 7. 51-7. 48 (2H. m). 7.43- 
7.2ia3H.in). 6.02(1H. d. 2.9Hz). 5.40(1H. dd. 5.8. 

2.9Hz). 4. 57(1H. d. llHz). 4.39(1H, d. llHz). 4.3 
40 2-4.28(3H. m), 4. 19-4. 16(2H.in). 3.69(1H. d. UHz). 
3.31(1H. d. llHz). 2.40(3H. s). 2. 30-2. 23 (IH. m), 
2.06(3H. s). 1.95-1. 89 (IH. m) 
FAB-MAS OnNBA) :768(M+H)-^ 

(##^J 1 2 ) 

2' - o -T -fe ^ ;b-3' . 5' - - 0 > ;u-4' - d - h ^i^ > 

x;b^x^;u::j-^->ji^;u-6-N-^>^/^;bT7^V->> 

M^mssT. ^s-e. ^mm^xm^ntzit^^ (6 o 

Omg. 0 . 9 8mmo 1 ) ft^TK 1 . 2 -i^^aa 
^L^'V (1 5ml ) IzmmL. ^:Liz^ mmcD^cM 
50 (H. Vorbrggen. K. Krol ikiewi 
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cz and BiBennua. Chem. Be 
r.. 114, 1234-1255 (1981)) icfi^ 

(500mg.'*^2mmol) i:'bQ^tZo '^^titzSSS 

(0. 3 6m U 2mmo 1 ) Sr?gT^. 5 0t:^4^ 

10 2 6 6] jsjs*^7»> ^mizmm^mi- h u o a 
> (*^5 om 1 ) sriD^T. mmmiimmym lo 

h y '!7Afia«l7K^?R (*^5 Om I) . <k\^^^. ffiSlft 

jfe7K (i^5 Omi) r*gt?t?t. mjK^^'^r^^^'yi.r- 

^mLtzo m,f±T. mmiis^m. m^ntzmm^. iy . 

: y 5^y~;b-5 0:1). T^;b:7TX«^fei|a 

m(405mg. 0. 51mmol. 52%) ^mtz. 
10 2 6 71 *H-NMR (400MHz. CDCU) : 2.0(1H. m). 

2.06(3H. s), 2.32(1H. dt. 6. 0 andl5Hz), 2.40(3H. 

s). 3.36(1H. d. lOHz), 3. 58(1H, d. lOHz). 4.22(2H. 
in).4.39(lH. d. 12Hz). 4.45(1H, d. 12Hz). 4.47(1H, 20 
d. 12Hz). 4.59(1H. d. 12Hz), 4.62(1H, d. 5.6Hz). 

5.94(1H, dd. 4. 5 and 5. GHz). 6.21(1H. d. 4.5Hz),7. 

2-7.3 (12H. m). 7,54(2H. m). 7.62(1H. dt, 1. 2 and 

6. 2Hz). 7.72(2H. d.8.3Hz). 8.02(2H, m). 8. 21 (IH. 

s). 8.75(1H. s). 8.97(1H. brs). FAB-MAS (mNBA) : 792 

(M+H)* 

immm 1 3 ) 

2' -0-T'fe^;U-3' . 5' 'V-Q-^>zy)l.'4' -p- h ;Uji> 

mmm^T. m^x^^mm 9 xmntzit^^ (200 30 

mg. 0. 3 2 7mmo 1 ) ^M7i<il . 2— v^anji 
9> (8ml) izmmL. "tZiz^ mJlBco5:M (H. 
Vorbrggen. K. Krol ikiewicz 
and B. Bennua. Chem. Ber. . 1 
14,1234-1255 (1981)) ^zm^xmm 
L/ihU y^/UvUMb'^^i/;!- (2 0 Omg. $^0. 
8mmol) ^tn^tzo ^ ^i,Z^ -^Z^^ hg:7;U:ta 
^ ^ >X>iL//-^ h y y ^fViy V ( 0 . 1 4 5 m K 
0. BmmoD^ffiTL. 7 OX: X—mf^mnL fz^ 

10 2 6 8] K^trnTik. ^j^m^mm7i<^mi:, h v^i. 4o 

tSffijK^^ mi Oml) «riD;i. -t^^f him^^r^ 
iSL. ffi^^l::vi7Dn^ (j?^ 1 Oml) «rSnx.. * 

-(-ct OfflSL (v^nny ^> : y ^y-;b= 1 0 
0:2). m^M&^n (199mg. 0. 299 mm 

o U 9 2%) ^mtz, 

[ 0 2 6 9 ] *H-NMR (400MHz. CDCU) : 1. 94 (IH. dt. 7. 
4 and 15Hz) . 2. 07 (3H. s) . 2. 23 (IH, dt, 5. 9 and 1 5Hz) . 50 
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2.43(3H,s). 3.36(lH,d, lOHz). 3. 65(1H. d. lOHz), 4.1 
. 7 (2H. dd. 6 and 7Hz) , 4. 31 (IH. d. 5. 9Hz) . 4, 38 (IH. d. 1 
IHz), 4.39(lH,d. llHz). 4. 40(1H. d. llHz), 4.58(lH.d, 

1 IHz) . 5. 29 (IH. dd. 2. 4 and 8. 2Hz) . 5: 33 (IH, dd. 4. San 
d 6Hz). 6.00(lH.d.4. 5Hz), 7. 2-7. 4 (12H. m). 7. 61 (IH. 
d.8.2Hz). 7.74(lH.d.8.3Hz). 8. 14 (IH. brs). 
FAB-MAS (mNBA): 665 (M+H)-^. 

(mmm 1 4 ) 

2' - 0 -7 -fe 5^ ;b-3' . 5' - fx- 0 > V )V-A' - p - h ;lx jc> 

9 xn^ntzit^^ (400mg. O. 653m 
mo 1 ) ^> ^StK 1 . 2 -i^^DDJi^ > ( 6m 1 ) (3 
^)}?L/Co -^c:^. (H. Vorbrgge 

n, K. Krol ikiewicz and B. Be 
nnua. Chem. Ber. , 1 14, 1234—1 

2 5 5 ( 1 9 8 1 )) {-iSoTi@ML/i h U^^^bi/U 
Mf^V^-f ;l^5-y^;b>' Yi^y (#^4 0 Omg. m 
1. 2mmo 1 ) ^SD;t. 0t:i3?^a]L. ^ tE>i::. 

ay ^ y7.)\^^^>mv Uy^;bv'J;i/ (1 8 0 jti 
K 1 . 0 mm o 1 ) ^tW^. -^O^. 5 0 1 7? 1 KfPbI 
mF\^fz. SS(::ML. fiaffi)^M7K^^ h U 

'!7A7K^?K (^^5m 1 ) ^1mXfz. 
1 0 2 7 0] Kfrnim.. ^lES^l^tg^Ly 
(*51 Oml) ^aD;tr. «#L. »rtB L/cBfe:^^^^ 

Sr^ML. *ia)S^fa«]^J^7KT-J5fef^L. M7K®iMvr 

;l'7TXt^i}^M (3 2 Omg. 0. 4 0 9mm oU 6 

3%) ^mtz, 

[0 2 7 1 ] *H-NMR (400MHz, CDCU) : 1.68(3H.s). 1. 
95(lH.dt. 7.3 and 15Hz). 2.07(3H, s). 2.25(lH.dt.6 a 
nd 15Hz). 2.43(3H.s). 3. 40 (IH. d. lOHz). 3. 7I(1H, d. 1 
OHz). 4. 18(2H.m). 4. 37(1H. d. 5. 8Hz). 4. 42(1H. d. 12H 
z). 4.46(lH.d. 12Hz), 4. 51 (IH, d, 12Hz), 4.61(lH,d, 1 
2Hz) . 5. 42 (IH. dd. 4. 9 and 5. 8Hz) . 6. 07 (IH. d. 4. 9Hz) . 

7.2-7.6(17H.m). 7.74(2H,d. 8.3Hz). 8. 28 (2H. d. 7. OH 
z). FAB-MAS (mNBA): 782 (M+H)-^ 

immm 15) 

2' - 0-7 -fe ^ ;u-3' . 5' - V- 0 > v ;u-4' - p - h ;u oi > 
7. ;b ;|x ^ ^ )V-2- N — < V U 71/^7 7 -> > 

sigmssT. MST% mmm^xn^tifzit'^m (400 

mg. 0. 65mmo 1 ) M7j< 1 . 2 - v^anji:57 > 
(10m 1 ) ic^PU. -eclt::. miiB(7)5:i^ (H. Vor 
brggen, K. Krol ikiewicz and 
B. Bennua. Chem. Ber. . 1 14. 1 
234-1255 (1981)) izm.-oXmmi^fz h U 

y ^ /L-i/ u Mb-r V y ^ ;i/ y v > (*5650m g . 

*^1. 5mmo 1 ) ^tW^fz. mhHtzmiLmz^ h U 7 
)V:tu/^ 9>7.jU7is>Mh U y ^;Ui/'J;b (0.2m 1 . 
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1.2mino 1 ) $r>«T». 5 OTCt? 4 ^M«#Lfc, 

[0 2 7 2] ^is*^7?^> Kmmiz^mymi- h u 
fafP7KS^ (**j5m 1 ) ^iu^. »m.L. mmm^mi^ 

(.mmm i ) 

(TmsasssK) mtiimmi:-^ti-^ti. n a c i 10 

OmM, 'J >K:^ h U ':7Z.^ti?S (p H 7. 2 ) 1 0 m 
M. tV=f^^ V ( 1 ) 4jti M. -€-©IS5Sm (IE 
?'J : 

5' - agcaaaaaacgc -3' (iH?iJ^coB5^iJ#-^ 1 ) 

? ^ U^g^ K ( 2 ) J -i:^-!.. ) 3Z.C±iHJ^iJ : 
5' - agcaaaaaacgc -3* (iS5>jaoB2?>J*^ 1 ) 

^J^U^^K (3) J i:-r-5, ) ) 4ju M i: L./^•t^>7• 
/U^dOOOjuD^raBlTK^Jc^SL, **j2^iW*r*^WT 

It (S» UV-3100PC) ^rffll^XjDiSSiJSLfc. Ifvr^l' 
ll'T V+i'^-^'- (EKO?±®, Haake FE2) T?JdS • 
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♦ Lfc^iSTKl-J: O-fe;!' (-fe;H11.0cm. RfSvi'^-v h 

ffi) F«9^riDSL.. iaKt±T'v5';l/ig)KI+ (SATO SK1250M 
C) ^^mi^X=e-9-\^tz, Sttt±20TCA^'^95t:ST- 
±#$^+, 1 t;raPiT-260nm{^ifi<OPRiR@AS?gl-*Jtt 

3? i' U :t-^ K (1 ) {mm 2 9 <Dif^m) tmcwi 

m: 

5' - gcgttttttgct -3' (iE?IJ*roEyiJ#-^ 2 ) 
10 ?i'U:i-5=-K (4) J ii-r-S. ) Srfflt^, |S|filrofig{'F^r 
[0 2 7 3] irfejt i3roE<ta*'ft:*;l-''j:'g.SJS^Tm 

^ K ( 4 ) (?^^DNA) RXf^ y nr? K 
(1) (S*fe^J2 9tD{t-&%) <D^'J::j'7^7^;!^^K 
( 2 ) (ffiMMDNA) 'J K ( 3 ) 
(fflSMRNA) (^*f-r«TmS!)S*S««r^>-f. 
[0 2 7 4] 
20 [^3] 





Tm (t:) 






:tV:3*^C7\^^^ K (2) 


^Vo^^C^Uit'f'h' (3) 




( 4 ) 4 8 


4 4 




( 1 ) 6 1 


7 5 



fi^^*l±, ^^SDNAtit--i-CS^{cTiD*<ii5<, iiil>*a 30 
(^iS^J 2 ) 

(^^'UT— tfP^WttroaaS) 15^m7rt::(S^f=^ 
•Ifg L < tiJi > F 5? UT— fer«rS^-r -5. S-&?R*37 
vT5 veaifSf (EDTA) 5rjQ;t> 1 0 0t-r-2»M 

rv7-f--eS«L, ? bT— hf#SET-ero:^y =^5? 40 [0 2 7 8] 

[0 2 7 51 *^Hfl©;*- y rJ-pt ^ U5j-5^ Klii^<*l±Si*5K 

SEQUENCE LISTING 

<110> Sankyo Company, Limited 

<120> Novel Nucleoside and Nucleotide Derivatives 

<130> 99172SL 

<140> 

<141> 

<150> JP HElll-33863 
<151> 1999-02-12 



[0 2 7 6] 
[0 2 7 7] 

[iS?"M7"J-7^+xi-] 
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2000-297097 
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<160> 2 

<170> Patent In Ver. 2.0 
<210> 1 
<211> 12 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthesized 
oligonucleotide for testing Tm varue 

<400> 1 

agcaaaaaac gc 12 
<210> 2 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized 

oligonucleotide for testing Tm varue 
<400> 2 

gcgttttttg ct 12 



(51) Int. CI.'' 



188'JfB-l- 



F I 

A6 1 P 31/12 
35/00 
C 1 2 N 15/00 



A 6 1 P 31/12 
35/00 
C 1 2 N 15/09 
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